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ABSTRACT 


Fifty-seven  compounds  were  prepared  and  characterized  under  this 
contract  of  which  twenty^ight  were  delivered  to  USACRDL.  None  of  the 
coapcu nds  delivered  were  commercially  available.  In  scans  instances  the 
raetiiOd  of  preparation  and  the  physical  constants  are  reported  in  the  litera¬ 
ture,  while  in  other  cases  analogous  procedures  we,-e  applied  to  the  synthesis 
of  the  desired  compounds.  A  number  of  new  compounds  were  prepared  which 
required  research  effort  to  develop  a  satisfactory  synthesis  route. 

The  synthesis  of  a  number  of  new  compounds  was  started,  but  further 
research  and  development  effort  is  required  to  obtain  final  results.  The 
research  on  these  compounds  to  date  is  discussed  along  with  proposed  routes 
for  the  synthesis  of  model  compounds. 
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1.  IKTRODIXmC*  A Mu  STATEMENT  OF  TASK 

This  is  the  Final  Report  of  the  work  accomplished  on  Contract  No. 

BA  15-108 -aJE-2it2 (A) .  The  Contracting  Officer  at  CEDL  was  Dr.  Robert  I. 

Ellin  j  the  Helps.’  Principal  Investigator  was  Dr.  K-  E.  Podall* 

The  task  of  tirLs  project  was  to  prepare  various  organic  and/or  Inorganic 
compounds  that  were  not  come rci ally  available,  as  called  for  by  the 
Contracting  Officer,  The  quantities  prepared  were  not  to  exceed  1  kilo gras 
in  weight#  quantitative  analyses  and  other  analytical  data  were  supplied 
with  each  corn-round  as  evidence  of  its  composition,  structure,  and  purity# 

Table  1  lists  the  compounds  prepared  and  delivered  during  the  contract  period. 
Compounds,  whose  syntheses  have  been  starteo  but  which  require  further  research 
and  development  effort,  are  listed  in  table  II.  The  detailed  experimental 
procedures  for  the  synthesis  of  each  compound  prepared  under  this  contract 
and  delivered  to  CEDI  are  presented  in  an  appendix. 


TABIE  I 

COMPOUNDS  PREPARED  AND  DEUVEEED 

Melpar  Amount 

Compound  Code  Delivered 

methyl  pLenylcyclobutylglycolate  110  101  g 

3 -hydroxy-5 ,8, 10-tri sulf oni c  acid  of  pyrene,  Na-ealt  120  5  g 

pyrene  sulf  any  1  chloride  121  0.U  g 

chloroacetylglycylglycine  methyl  ester  130  2  g 

chloroacetylglycylglycine  ethyl  ester  131  2  g 

chloroacetylglycylglycine  n-propyl  ester  132  2  g 

l-(2-oxypyrroHdino)-h-pyrrolidino-butyne«2  150  2  g 

l-(2-oxypyrrolidino)-h-pyrrolidino-butyne-2  150  33  ga 
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l,3bia(tri«thyl**i»ortiy*6)  propane  dibroRide 
,U-*triJaethylaESi30niua  methyl  crotonate  bromide 
h “dise thylsu.lf onixss  methyl  crotonate  brosd.de 
L -triaethy  laxunonium  methyl  butyrate  bromide 
U-HiLoethylsulfonitBs  methyl  butyrate  iodide 
■7PCK* 

u-chlorobenzaldoxinie 

a-chloro-2 -pyridine  aldoxise  hydrochloride 
a-chloro -2 pyridine  aldaxine  methyl  chloride 

2- fluorobenzaldozime 
a^hloro-t-nitrosoacetcrie 
aono  -isoni  trosoacetone 
pyridinium  acetophenoneoxiiae  chloride 

3- bro®obutyiyl  bromide 
ii-broaotrutyryl  bromide 
li-chlorobu  tyryl  chloride 
3-chlorobutyryl  chloride 
5-broaovaleryl  bromide 
3-broaopropionyl  bromide 
??-bensoyl-l-tyrosine-p-ni  troani  lide 
glycylpher.ylalanine  -p-ni  troani  li  de 
glycylphenylalanine-p-nitro  anilide 


?AB1£  I  (Continued ) 


Helpar 

Amount 

Coapound 

Code 

Delivered.. 

p— aainobenzyl  cellulose 

320 

b 

p-aninoben  zy 1  cellulose 

320 

It9  gc 

legend  t 

a.  An  additional  request  by  the  U3CHD1 

b.  Three  development  samples  of  p-an&nobenzyl  cellulose  prepared  by  changing 
the  procedure  in  each  run. 

c*  USACRDL*s  decision  was  to  scale  up  sample  3  which  was  the  raost  satisfactory 
run  of  b. 
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TABLE  II 


COMPOUNDS  WHICH  RK'TPI  FURTHER  P  !c  D  EFFORT 


Helpar 


Compound  Code 

5-aEdno-2-picoline  Hil 

5- a-chloroac«tox/-pyri  dine  la? 

6- dlraethylaiihno-pyridir]  e  -2  -aldoxiae  1U9 

a-bromobenz  aldoxime  211 

6-N  j  H-^iiae  thylamino -?  -taethylcarbamyl-phenanthridine  263 

K-  j?- (disethylaaino  )-phenanthridyl  j  *  (dimethyl ) -urea  26k 

2-araino-3hr,  H-dimethylaB&nof  luorenone-5*  300 

MEL  3h0  3b0 

p-Bsethyl-N~(p-<ryelohexylbenzyl)-tropylbenzoate  halide  3ul 


V  „a 
5  6 

b 

c 

d 

e 

f 

g 

h 

i 


Legend: 

a*  Prepared  5  g  for  conversion  at  a  later  date  to  another  compound  desired 
by  the  USACRBL. 

b*  Synthesis  Research.  Two  precursors  have  been  synthesized  thus  far: 

(l)  a-pi  coline-5 -sulfonic  acid. 

{2}  5-igndroxy-<t-picoline* 

c*  Desired  compound  could  not  be  isolated. 

d.  Several  experiments  to  synthesise  this  compound  were  unsuccessful, 
however,  a  new  compound  having  two  bromine  stores  in  the  side  chain  haa 
been  isolated  (see  text). 

e.  Several  precursors  have  been  synthesized  (see  text). 

f .  Synthesis  research.  Five  precursors  have  been  synthesized  and  well 
characterized : 

(1)  2-«itro-3-bromo-fluorenone* 

(2  )  2-nitro-3-dirnethylaaino-fluorenone  . 

(3)  2  -amino  -3  -diaethylamino  -f  luo  renone  . 

(U  )  2-nitro-3-dinethylamino-9-hydroxy-f  luorene . 

(5 )  6-dinethylamino-? -nitro-phenanthridine . 

g.  For  conversion  to  Mel-263  and  Mel- 26b . 

h.  Several  precursors  have  been  synthesized  (see  text). 

i.  Two  precursors  have  been  synthesized: 

(1)  p-methylben2oyl  chloride. 

(?)  tropyl-p-toluate  hydrochloride. 
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2.  GENERAL  SYNTHESIS  EFECKT 

Tr.e  compounds  as  specifies  by  the  Contracting  Officer  to  be  synthesized 
under  this  contract  were  civiced  into  two  general  eato  :cnes  as  fellows: 

a.  Compounds  not  commercially  available  but  describe d  in  the  literature, 
li>  some  instances  trie  specnic  compound  with  its  physical  constants  ano  a 
detailed  method  of  preparation  was  reported  ir,  the  literature,  in  ether 
cases  very  similar  homologs  cr  analogs  of  the  desires  compound  were  described, 
and  the  methods  used  for  their  preparation  were  entirely  applicable  tc  the 
synthesis  of  the  ae sired  compound, 

b.  Hew  compounds  requiring  research  effort  tc  develop  a  satisfactory 
synthesis  route.  Included  in  this  category  were  the  following: 

(l)  Investigation  of  the  o-picoline-tutyl  nitrite  route  for  the  prepara¬ 
tion  of  pyridine- 2- aldcxiise  and  extension  of  this  method  to  the  preparation  of 
various  pyridine-2-aldoxime  derivatives, 

(2)  Attempts  to  improve  the  yield  of  phenylcyclefcutylglycolic  acid 
in  the  oxidation  step, 

(3)  Study  cf  the  feasibility  cf  electrolyte  oxidation  of  1-cycicfcutyl- 
l-phenyl-2-propyne-l-ol  tc  the  glycolic  acid. 

(It)  Attempts  to  prepare  o-bromcbenzaldoxime  and  elucidation  cf  the 
nature  of  the  product  resulting  from  the  attempted  a  bromination  of  benzaldoxime. 

(5)  Preparation  cf  2-( ci-chloro )pyri diniumaldoxime  methchloride . 

(6}  Preparation  of  new  quaternary  ammonium  and  ternary  aliphatic 
sulfoniujr.  compounds. 
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(8)  Development  of  an  improved  process  for  preparing  p-aminobenzyl 
cellulose  for  use  an  an  ion  exchange  material. 

(9)  Synthesis  of  certain  specific  fluorene  and  phenanthridine 
derivatives, 

(10)  Development  of  an  improved  procedure  for  the  synthesis  of 
glycylphe nyl alanine  -p«  nitroanilide. 

(11)  Design  of  a  possible  route  for  the  synthesis  of  5-a-chloro- 
acetoxypyridine  aldoxime  methiodide.  This  included  proposed  model  compound 
synthesis  and  development  of  improved  methods  for  preparation  of  key 
starting  materials. 
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3.  MEETING  WITH  CONTRACTING  OFFICER  ANU  CONSULTANT 

On  November  12,  1963,  a  meeting  was  held  with  Dr.  ft.  I.  Ellin  of  the 
USACRBL,  Edgewood,  Maryland,  and  Dr.  R.  Levine,  Professor  of  Organic  Chemistry., 
University  of  Pittsburgh,  at  Melpar,  Inc.,  Falls  Church,  Virginia,  to  review 
plans  for  this  project.  Major  emphasis  was  given  to  possible  methods  for 
preparing  substituted  pyridire-2-aldo.xime3.  It  was  generally  agreed  that 
the  use  of  model  compounds  would  serve  to  most  quickly  delineate  the  feasibility 
of  various  methods  for  preparing  the  desired  compounds* 
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li.  DISCUSSION  AND  RESULTS* 


Overall  yields  of  the  multistep  synthetic  route  have  not  been  high,  but 
the  poor  yield  of  final  product  has  been  due  to  the  inefficiency  of  oxidation 
of  l-cylobutyl-l-phenyl-2  propyne-l-ol  (step  (U)  in  the  synthesis  below)* 
Though  some  research  has  been  carried  out  in  an  attmpt  to  improve  the  yield 
of  acid  from  permanganate  oxidation,  it  is  apparent  that  further  exploration 
of  alternate  oxidation  procedures  would  be  worthwhile,  particularly  if  the 
preparation  of  large  quantities  of  this  material  is  to  be  economically 
attractive. 

Reactions : 


•#The  results  will  be  discussed  in  chronological  order  of  delivery. 
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Cyclobutanecarbonyl  chloride  was  prepared  from  the  corresponding  add  and 
PClj  without  solvent.  The  product  was  isolated  by  fractional  distillation. 

This  compound  was  reacted  with  benzene  in  a  Friedel-Crafts-reaction  using  AlJCl^ 
as  the  catalyst.  The  resulting  cyclobutyl  phenyl  ketone  was  obtained  by  vacruua 
distillation.  This  compound  was  reacted  with  sodium  acetylide  in  liquid 
ammonia  and  subsequently  hydrolyzed  with  water  to  give  cyclobutyl-l-phertyl-2- 
propyne-l-olj which  was  isolated  by  vacuum  distillation.  Cyclobutylphenyl- 
glycolic  acid  was  obtained  from  this  propynol  by  oxidation  with  KMnO^  in  aqueous 
solution,  which  on  treatment  with  diazoae thane  gave  the  desired  methyleater. 

U.2  l-(2-Qxypyrrolidino  )-j|~Pyrrolidino-Butyne-2  (Mel-150)^ 

Reactions  t 


N' 


,0  +  BrCH^-CH  N^-> 


7\n>==0 


(l) 


L 


(I) 


H 


+  HCHO 


> 


(.1) 


I 


(2) 


CWi~C5C-CH1 


ii 

The  sodium  salt  of  2-pyrroHdinone  (prepared  from  pyrrolidinone  and  NaH) 
was  reacted  with  propargylbromide  to  give  l-propai’gyl-2-pyrrolidinone  (I). 
Pyrrolidine,  paraformaldehyde,  and  (I )  were  refluxed  in  dioxane.  The  resulting 
l-(2-oxypyrrolidino)-2-pyrrolidino-butyne-2  (ii)  was  purified  by  high-vacuum 
distillation. 
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In  a  second  preparation,  the  yield  was  improved  using  column  chromatography 
for  the  purification  of  (ll)  instead  of  ordinary  vacuum  distillation. 

Further  improvement  was  made  in  another  large  batch  of  Mel-150.  Small 
changes  in  the  procedure  were  mane,  including  isolation  of  the  final  product 
by  molecular  distillation . 

In  addition,  an  interesting  solid  side  product  was  isolated  and  analysed. 
Elemental  analysis  (C,H,N )  shows  the  same  empirical  formula  as  (I ). 

It  is  very  likely  that  the  structure,  based  on  starting  materials,  is 
one  of  the  followings 


t1)  (i)  (i) 

Compound  (i)  may  be  ruled  out  since  it  is  the  main  product  and  is  an 
oil.  Si  addition,  the  IR-epectrua  does  not  show  any  -C*CH  bond.  Structure 
(ll)  or  (Hi),  is  of  considerable  interest  as  a  possible  intermediate  for 
new  heterocycles  (substitution  via  OC-bond  )•  The  compound  seems  to  be 
rather  stable.  The  carbonyl  group  (of  the  cyclic  amide)  could  be  reduced 
rather  easily  with  IAAlH^. 

It  does  not  appear  that  the  proof  of  chemical  structure  would  be 
difficult  (ozonolysis,  hydrolysis,  NMR,  hydrogenation).  It  might  be  possible 
to  synthesize  the  compound  in  question  in  good  yields  by  simply  heating  (i), 
or  by  fi  acid- or  base-catalyzed  reaction  of  (i). 
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Reactions : 


j,  t, 

oacetylglyryl  glycine  Ethyl  ester  (MEL-Ijl)-*" 


sh2  -cr2-c^2  m  -  ch2-c^°-  oh  +  c2  cs  +  hci 

- >  HCl  •  NKg  -  CHgC^0  -  NH  -  C*°  -  X2  ♦  HjO  (1) 

HC1  *  NH2-  CH2-  C**0  -  m  -  Olg  (f 0  -  0C2  +  NaOH  . . - . > 

m2  -  CH2-C^°  -NH  -  CH2  C*°  -  OCg  +  NaCl  (2) 

NH2  -  CH2  -  C^°  -  NHCH2-C^  -  0C2  ^  +  Cl  -  CH2-C^°  -Cl 

- — >  cicu2  -  C^°  -  MHCH2  C*°-  NHCH2  -  C*0  -  OC2  +  HCl  (3) 

Glycy^l.ycine  was  esterified  with  ethyl  alcohol  in  the  presence  of  dry 
HCl  to  give  the  hydrochloride  of  glyeylglycine  ethyl  eater.  The  free  aster 
was  obtained  by  treating  the  hydrochloride  with  NaOH.  The  ester  decomposes 
on  standing  and  must  be  used  immediately.  Treatment  of  the  ester  with 
chloroacetyl  chloride  yielded  the  chloroacetylglycylglycine  ethyl  eater.  A 
by-product  of  the  last  reaction  (3)  is  the  hydrochloride  of  glycylglycine 
ethyl  ester  which  was  separated  from  the  desired  product  by  treatment  with 
hot  acetone  which  dissolved  the  desired  product,  but  not  the  hydrochloride. 

The  melting  point  of  the  final  product  corresponded  to  that  reported 
in  the  literature. 
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iiJi  ^hXaroacetjiglycjlglycine,  Propyl  ester  (MEL-132) 

Reactions: 

Iffig-ca^  -  «f°  -  HH  -  CSg  C*°  -  CK  ♦  C3  H?  CH  ♦  HCl  - > 

HC1  *  KH2  -  CR2  -  C*°  -  UK  CH2  -  <f 0  -  OC^  H?  +  HgO  (l) 

HCl  •  !Ci2  -  CH2  -  CT°  -  NH-CH2  „  -  0C3  H?  +  HaGH - > 

Mg-  CHg-C^  -  HH  -  CHg  -  -  0C3  H?  +  NaCl  (2) 

«2  -  CHj  C^0  -  1  -  fflj  -  C^°  -0C3  H?  +  Cl  -  CH2  <P  -  Cl - > 

Cl  -  CHg-  C*°  -  HH  -*  CH2-C*°-H3  -  CHg  -  C*°  -  0C3  +  HCl  (3) 


Glycylglycine  was  esterified  with  n -propyl  alcohol  in  the  presence  of 
dry  HCl  to  give  the  hydrochloride  of  glycylglycine  propyl  ester  .  The  free 
ester  was  obtained  i»y  treating  the  hydrochloride  with  NaQK.  Treatment  of 
the  ester  with  chloroacetyl  chloride  yielded  the  chloracetylglycylglycine 
propyl  ester.  A  by-product  of  the  last  reaction  (3)  is  the  hydrochloride 
of  glycylglycine  propyl  ester  which  was  separated  from  the  desired  product 
by  treatment  with  hot  acetone  which  dissolved  the  desired  product,  but  not 
the  hydrochloride. 

The  final  product  was  characterized  by  eleaaental  analysis  for  carbon, 
hydrogen,  chlorine,  and  nitrogen. 
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i»«5  Chloroacetyl-Glycylplycine  Methyl  Ester  (KEL-13Q) 

Reaction : 

cich2c*°  -  NHCHgC*0  -  !JKCH2  -  COOH  +  ck2  u2  — . . 

C1CH 2(f°  -  TW-CH2C^°  -  NHCH2C f  0  -  OCH3  +  !I2 

The  desired  compound  was  obtained  by  treatment  of  chloroacetylglycylglycine 
with  diazomethane  in  ether. 

Elemental  analysis  for  carbon,  hydrogen,  chlorine,  and  nitrogen  was  used 
to  characterize  the  final  product, 

U.6  q-Chlorobenzaldoxime  (MEL-210)^ 

Reaction : 


C6K^  CH  -  N0H  +  Cl^ 


> 


C6H^C  -  N-OH  +  HC1 

Cl 


Dry  chlorine  gas  was  bubbled  into  a  chloroform  solution  of  benz  aid  oxime 
at  5*-10®C,  The  solvent  was  evaporated  off,  and  the  crude  product  was 
recrystallized  from  petroleum  ether  to  give  the  desired  compound. 

The  melting  point  of  the  final  product  corresponded  to  that  reported  in 
the  literature, 

U,7  Preparation  of  1,3  Bis-(Triethylammonium)  Propane  Dibromide  (MEL-171) 
Reaction; 

Br-CH2-CH2-CH2-Br  *2  (CgHg  )yi  -  ->  (  Etyi-CHjCI^CH^  Et3)  •  2Br' 


The  compound  was  prepared  by  refluxing  a  methanolic  solution  of  1,3“ 
dibromopropane  and  excess  triethylaraine  for  72  hours.  The  yield  (31, 0^)  was 
fairly  low  for  a  quatemization  reaction,  probably  a  result  of  the  bifunction- 
ality  of  the  allyl  halide.  Longer  reaction  periods  or  increased  temperatures 
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by  naans  of  a  sealed-tube  reaction  would  probably  lead  to  a  significant 
increase  in  yield. 

The  melting  point  of  the  product  corresponded  to  that  reported  in  the 

literature,  and  the  analysis  for  Br  checked  the  calculated  value* 

U.8  Preparation  of  TPCE,  1-1-To sylaad do -2 -Fh enyletbyl  Chloroaethyl  Ketone 
(HSL-1B0) 

Reactions: 


CH,CHCOOH 

*•  i 

NH, 


CH.CtfCooH 
*  * 

« 

O-Sa0 


(i) 


(I)  +  ?Cf  r 


-e> 


H.CHCOCE 

*•  I 

hlH 

-1-0- 


CM 


O 


(Hi 


(I)  +  C«2  NL 


c  K ,  C  H  COC  H  N  , 

*•  i 

M  H 


■i-© 


CH: 


0 

M) 


IS 


H  GCL 


v> 


1-Phenylalanine  was  tosylated  with  p-toluene  3ulfor.yl  chloride  in  ether 
solution  in  the  presence  of  NaOH.  After  acidification,  the  crystal  line  product 
was  recovered  and  purified  by  recrystallization. 

The  tosylated  J?  -phenylalanine  was  converted  to  the  acid  chloride  by 
treatment  with  PCl^  in  ether. 

’I-tosyl-l-phenylalanyl  chloride  was  then  treated  with  diazomethane  in 
ether  to  yield  the  diazomethyl  ketone,  which  was  then  converted  to  the  desired 
l-l-tosylamido-2-phenylethyl  chloromethyl  ketone  (TPCK)  by  treatment  with  dry 
HC1.  The  product,  a  white  crystalline  solid,  had  a  melting  point  corresponding 
to  that  reported  in  the  literature  for  TPCK. 

It. 9  Preparation  of  h -C h lo robutyry  1  Chloride  (MEL-282)^ 

This  compound  was  commercially  available  and  was  procured  from  Aldrich 
Chemical  Company.  Its  physical  constants  (boiling  point  and  refractive  index) 
were  checked  and  compared  with  those  reported  in  the  literature. 

It.  10  Preparation  of  3-Chlorobutyryl  Chloride  (MEL-283 ^ 

Reactions 

CH3CHCHC02H  ♦  SOClg  - >•  CH-jCHCiy^-Cl  +  HC1  +  so2 

Cl  CL 


IS 


3-Chlorobutyric  acid  was  added  dropvise  to  thionyl  chloride  while  gently 
warning  and  stirring  the  reaction  mixture  for  a  period  of  30  to  UO  minutes. 
After  an  additional  one-half -hour  period  of  heating  at  steam  bath  tempera¬ 
ture,  the  i. expound  was  recovered  by  vacuum  distillation.  The  boiling  point 
and  refractive  index  corresponded  to  that  reported  in  the  literature  for  3- 
chlorobutyryl  chloride. 

It. 11  Preparation  of  k-Broraobutyryl  Bromide  (MEL-281) 

Reaction : 


♦  P3r^ 


> 


0 


3rC«2CH2CH2C-Pr 


Butyro  lac tone  was  heated  with  phosphorus  tribromide  for  2  hours  at  steam 
bath  temperature,  then  slowly  brought  up  to  a  temperature  of  1SQ*C  using  an 
oil  bath.  The  crude  oily  product  was  isolated  by  distillation  under  reduced 
pressure.  Elementary  analysis  and  comparison  of  its  boiling  point  with  that 
reported  in  the  literature  were  used  to  confirm  the  identity  of  L-bromobutyryl 
bromide. 

iu!2  Preparation  of  Isonitrosoacetone  (MEL-231 

Proposed  Reaction  Route; 

0  N-OH 

CH-COCK-j  +  TlaMG.  +  HOAc  - — - >  CH,C-C-H 

i  }  NaOAc/fc-O  J 

A  concentrated  aqueous  solution  of  sodium  nitrite  was  added  droprvd.se 
to  a  cold  (0*C)  solution  of  acetone  in  glacial  acetic  acid.  Water  was 
added,  and  the  mixture  ./as  extracted  with  ether.  After  drying  and  removal 
of  the  ether,  a  viscous  syrup  remained  instead  of  the  crystalline  mush  as 
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reported  in  the  literature •  Atterapts  to  isolate  the  isonitrosoacetone  from 
the  reaction  mixture  were  unsuccessful.  Accordingly,  the  compound  was  pre¬ 
pared  by  the  following  alternate  route : 

Reactions : 

CH^COCHgCOOC^  - — CH^C-CHCOOC^  (l) 

CK 

0 

CH^C"CHC-OEt  +  NaN02  +  HgSO^  - >-  CH^C-C-COOC^^+KHSO^  (2) 

OK  0  NOH  ' 


CH^-C-C-COOC^  +  NaOH 
0  NOH 


CR.C-C-COONa  ♦  C-H^OH 
3»  ii  ^  5 

0  NOH 


(3) 


CH,C-C~COONa  +  H«SO, 
3  n  n  c  U 

0  NOH 


CH-C-C-COOH 
3n  w 
0  NOH 


(U) 


CH-C-C-COOH  - - - >  CH-C-C-H  (5) 

3  n  n  3 1|  || 

0  NOH  0  NOH 

A  mixture  of  ethyl  acetoacetate  and  aqueous  KOH  was  allowed  to  stand  at 
room  temperature  for  18  hours.  A  solution  of  sodium  nitrite  was  then  added, 
and  the  reaction  maintained  at  5°  to  6°C  while  dilute  sulfuric  acid  was 
added  dropwise.  After  35  minutes,  the  reaction  mixture  was  neutralized  with 
strong  NaOH,  then  reacidified  to  pH  h,  while  keeping  the  solution  cold. 
Decarboxylation  was  effected  by  allowing  the  reaction  mixture  to  warm  to  room 
temperature.  The  product  was  extracted  with  ether.  After  drying  and  removal 
of  the  ether,  the  product  was  recrystallized  from  benzene.  The  melting  point 
corresponded  to  that  reported  in  the  literature. 
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it .  13  Preparation  of  a-Chloro-c-Isonitrosoacetone  (KEL-230)^ ,  ^ 

Reaction : 

/)  ®  1  AO 

CH.C-C-H  ♦  Cl  -  ■  ■  >  CH,C-C-C1 

0  MOH  0  N-OH 

A  solution  of  chlorine  anu  chloroform  was  added  dropwise  to  a  chloroform 
solution  of  isoni trosoacetone  while  maintaining  the  temperature  at  0®  to  10*C. 
After  stirring  for  1  hour,  the  chloroform  solution  containing  the  final  product 
was  evaporated  to  dryness,  and  the  crude  product  was  recrystallized  twice  from 
benzene*  The  melting  point  corresponded  to  that  reported  in  the  literature 
for  a-chloro-a-nitrosoacetone. 

U*lii  Preparation  of  2- (a-Chloro  )Pyridinealdoxime  Hydrochloride  (MBL-220) 
Reaction : 


A  solution  of  2-pyriainealdoxime  in  chloroform  was  cooled  to  -55 °C  and 
chlorine  in  chloroform  solution  was  added  dropwise  while  stirring  the  reaction 
mixture  vigorously*  The  reaction  mixture  was  allowed  to  warm  to  room  tempera¬ 
ture,  and  the  white  solid,  which  had  precipitated  during  reaction,  was 
filtered  and  dried  under  vacuum.  Elementary  analysis  for  C,  H,  Cl,  and  N 
corresponded  tc  that  calculated  for  2- (a-chloro )-pyridinealdoxime  hydrochloride* 
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2? 

U.15  Preparation  of  U-Trimethylamroonium  Methyl  Butyrate  Bromide  (MEL-17U  j 

Several  attempts  were  made  to  prepare  the  above  compound  before  a 
satisfactory  procedure  was  developed.  In  the  first  attempts,  the  following 
reactions  were  investigated. 

Proposed: 

0  0 

C1-(CH2)3  C  -  OCH3  +  (CH^gNH - >  (CH^NCCH^C-OCHj  (l) 

0  J 

(ch3)2u-(ch2)3c-och3  +  cH3Br - »  (cr3  )3^(ch2 )3  c  -OCH3  Bx^  (2) 

Treatment  of  methyl -ij-chlorobutyrate  with  excess  d imethy larain e  at  100*C 
in  a  sealed  tube  gave  a  colorless  oil.  Elementary  analysis  of  the  oil  did 
not  correspond  to  the  calculated  values  for  the  desired  metbyl-ii-N,N- 
diraethylaminobutyrate .  Another  synthesis  route  was  proposed  which  was  used 
with  success  in  obtaining  the  desired  compound. 

Reactions : 

BrCH2CH2CH2CN  +  HBr  +  2H20 - >  Br-CH2CH2CH2COOH  (l) 

0 

BrCHgCHgCKgCOOH  +  CH^  - >-  BrCH2CH2CH2C-OCH3  (2) 

0  -  0  - 

it  ®  t|  0 

BrtH2CH2CH2C-OCH3  +  N(CH3)3  - >  (CH3 )3NCH2CH2CH2C-OCH3  Br  O) 

U-Bromobutyronitrile  was  hydrolysed  with  HBr  by  refluxing  for  2-1/2 
hours.  The  excess  HBr  was  evaporated  under  vacuum,  and  the  precipitated 
NH^Br  was  filtered  and  washed  with  CCl^.  The  filtrate  was  then  extracted 
with  CCl^.  After  removal  of  the  CCl^,  the  ii-bromobutyric  acid  was  isolated 
as  a  crystalline  solid. 
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The  methyl  eater  of  the  U -t romobutyri  c  acid  vaa  prepared  using  diazo- 
a* thane. 

To  prepare  li-trimethyl  ammonium  methyl  butyrate  bromide,  U-bromomethyl 
butyrate  was  heated  with  trimethylamine  in  methanol  in  an  autoclave  at  70°C 
for  2k  hours.  The  methanol  was  evaporated,  and  the  white  solid,  which 
crystallised,  ms  isolated.  Purification  was  effected  by  dissolving  the  solid 
in  a  minimum  amount  of  methanol  and  precipitating  the  product  with  ether- 
acetone  (6:1).  The  melting  point  of  the  final  product  did  not  correspond  to 
that  reported  in  the  literature,  but  elementary  analyses  for  C,  H,  and  Br 
Wtox'e  very  close  to  the  calculated  values  for  U-triraethylammonium  methyl 
butyrate  bromide* 

We  believe  that  either  the  melting  point  in  the  literature  is  not 
correct  or  that  the  previous  investigators  obtained,  not  the  pure  methyl 
ester,  but  the  ethyl  ester  arising  from  transesterification  with  the  solvent 
ethyl  alchol  (which  they  used)  or  a  mixture  of  methyl  and  ethyl  esters.  In 
addition,  the  bromine  analysis  reported  in  the  literature  (C  and  H  analyses 
were  not  given)  corresponds  more  closely  to  the  ethyl  ester  than  to  the  methyl 
eater. 
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iul£  Preparation  of  p-Andnobenzyl  Cellulose  (MEL-320) 

Reactions : 


NouOH  ^ 

- 1> 

£ 


(CfcHlO°S  ^  * 


NO,, 


(1) 


2li 


heated  at  95 “C  with  vigorous  stirring  for  4  hours*  The  mixture  was  poured 
into  a  large  excess  of  water,  then  filtered  and  washed  thoroughly  with  water, 
ethanol,  and  finally  with  acetone.  The  product  after  drying  was  the  orange- 
yellow  p-nitrobenzyl  cellulose. 

The  p-nitrobenzyl  cellulose  was  suspended  in  alcohol  and  reduced  to 
p-animobenzyl  cellulose  by  adding  an  aqueous  solution  of  sodium  hydrosulfite, 
stirring,  and  heating  at  near  reflux  temperature  for  30  minutes.  The  yellow 
product  was  filtered  off,  washed  thoroughly  with  water,  and  dried.  A  sample 
of  the  material  prepared  by  the  above  procedure  was  submitted  to  CRDL.  Our 
analysis  indicated  an  exchange  capacity  of  0.U5  meq/g  determined  by  stirring 
a  weighed  quantity  of  the  material  with  an  excess  of  standard  HC1,  and  back 
titrating  with  standard  MaOH .  The  validity  of  the  results  of  this  analysis 
was  questionable,  however,  since  it  was  necessary  to  stir  the  material  over¬ 
night  before  any  significant  consumption  of  HC1  was  indicated.  The  same 
sample,  analyzed  at  CRDL  by  titrating  with  an  acidic  solution  of  NaNC^  (in 
order  to  diazotize  the  amino  groups),  indicated  that  there  were  practically 
no  amino  groups  present  in  the  sample. 

Three  more  small  development  runs  were  made  in  which  slight  changes  in 
procedure  and  technique  were  employed  in  order  to  obtain  a  material  with  a 
higher  ion  exchange  capacity. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 


In  preparing  Sample  A  (2813-38),  a  modification  in  the  procedure  for 
isolating  the  p-nitroben»yl  cellulose  consisted  of  neutralising  the  excesa 
RaOH  with  HC1  before  the  first  filtration.  This  modification  greatly  reduced 
the  mechanical  difficulties  originally  encountered  in  filtering  the  strongly 
alkaline  suspension  of  p-nitrobensyl  cellulose.  No  changes  were  made  in  the 
original  procedure  for  reducing  the  nitro  compound.  The  ion  exchange 
capacity  of  this  sample  as  determined  by  the  method  recommended  by  CRDL,  i  ,e. , 
titration  with  acidic  NaNO^,  was  0.35  me q/g. 

In  Hie  first  step  of  the  synthesis  of  Sample  B  (2813-39)#  the  concentra¬ 
tion  of  NaOH  was  reduced,  and  the  heating  time  for  the  reaction  of  cellulose 
and  p-fii trobenzyl  chloride  was  considerably  reduced.  The  same  modification 
as  described  above  for  Sample  A  was  used  in  isolating  the  p-ni trobenzyl 
cellulose •  In  addition,  during  the  reduction  step,  the  p-nitrobenzyl 
cellulose  was  suspended  in  water  Instead  of  alcohol.  This  seemed  to  be  a 
better  procedure  since  the  reducing  agent  (sodium  hydrosulfite  5  is  water 
soluble  and  precipitates  out  if  alcohol  is  added.  The  ion  exchange  capacity 
of  this  sample  was  0.55  meq/g. 

The  original  procedure  was  repeated  without  modification  in  preparing 
Sample  C.  The  ion  exchange  capacity  of  this  sample  was  0.1*0  meq/g. 

Since  the  method  of  analysis  appeared  to  be  subject  to  variations  in 
technique,  all  three  development  samples  were  submitted  to  CRDL  for  confirma— 
of  our  analyses. 

At  a  later  date,  50  g  of  p-aminobenzyl  cellulose  was  prepared 
using  the  procedure  described  for  preparing  Sample  B. 


I 

I 
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ii.l?  Preparation  of  5-Broraovaleryl  Bromide  (KEL-gSb)^’^ 

Reactions : 

0 

BrCH2CH2CH2CH2CN  +  HBr  +  EgO - - - BrCHgCHgCHgCHgC-OH  +SH^3r  (1) 

0 

BrCHgGHgCHgCKgC -OK  +  SOClg - ^  ErCHgCHgCHgCHgC^-Cl  +  SO,  *  HC1  (?) 

0 

BrCHgCHgCHgCHgC-Cl  +  HBr - >  BrCHgCHgCHgCHgC,^.  +  HCl  (3 ) 

A  mixture  of  ^^roinov  ale  ro  nitrile  and  h%%  HBr  tf&s  refluxed  2-1/2  hours 

with  stirring.  The  precipitated  NH^Br  was  filtered  off  and  the  product 

extracted  with  CCT^.  After  removal  of  solvent  at  reduced  pressure, 

crystalline  5-bromovaleric  acid  having  a  melting  point  corresponding  to  that 

reported  in  the  literature  was  obtained. 

The  acid  obtained  above  was  heated  at  reflux  temperature  with  thionyl 

chloride  for  2  hours.  Distillation  of  the  reaction  ra_xture  at  reduced 

pressure  yielded  a  colorless  liquid  with  a  boiling  point  corresponding  to 

that  reported  in  the  literature  for  5-bromovaleryl  chloride. 

Dry  HBr  was  bubbled  into  cold  5 -bromov aleryl  chloride  for  3  hours. 

Distillation  of  the  reaction  mixture  afforded  a  product  boiling  at  75*- 

?6*  at  <  1-rnm  pressure.  Elementary  analysis  for  C,  H,  and  Br  corresponded 

reasonably  well  to  that  calculate'  for  5-bromovaleryl  bromide, 

oo 

U«l8  Preparation  of  3-Bromopropionyl  Bromide  (MEL-285/ 

Reaction : 

BrCHgCHgC^  +  HBr - >  BrCHgCHgC^j^  +  HCl 
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Dry  HBr  was  bubbled  into  cold  3  -brows  pro  pi  onyl  chloride  for  3  hoars. 
Fractional  distillation  of  the  reaction  mixture  at  ?C  wi  afforded  the  3- 
bronopropionyl  bromide  boiling  at  79*-8i t*C.  Elementary  analysis  for  C,  K, 
and  Br  confirmed  the  identity  of  the  product. 
ii*19  Preparation  of  3 -Bromobu tyry I  Bromide  ( MFIL— 2 BO ) ~ ^ 

Reactions : 


CELjCH  CH2ct^  *  SOC^ 
Br 


CH-CH  CH-C^-Cl 
3»  2 

Br 

+HC1  +  S02 


CEjCH  CHgCt^ 
Br 


+  RBr 


GE-.CH  -CH^C  v  gr 


*3. 

Br 


+HC1 


3 -b  roraobutyri  c  add  was  heated  at  reflux  temperature  with  thionyl 
chloride  for  2  hours.  The  reaction  mixture  was  distilled  at  reduced  pressure 
to  obtain  the  acid  chloride. 

Dry  hydrogen  bromide  was  bubbled  into  cold  3 -broraobu tyry  1  chloride  for 
3  hours*  Distillation  of  the  reaction  mixture  yielded  the  product  boiling 
at  50*-60*  at  3-ramKg  pressure.  Elementary  analysis  for  Cf  H,  ana  3r 
corresponded  reasonably  close  to  that  of  3-bromofcutyryl  bromide. 
li.20  Preparation  of  q-Trimethylatgaoniam  Methyl  Crotonate  Bromide  (MEL-172  )~^ 
Reactions : 


*0 

CE-CE«*CHC-0U1- 


,  f; 2t4ir 

°v4 


cci  . 

“TT*  BTCH2CHMmC^ 

™?Ctw 

J 

r* tl  rf 
W“2w*0 


x 


a) 
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Methyl  ciotonate  was  added  to  a  suspension  of  H-brOTnosaccinisd.de  in 
CCl^.  The  mixture  was  stirred  and  refluxed  for  12  hours •  The  succiniiid.de 
which  formed  was  filtered  off  and  the  solvent  removed  by  distillation*  The 
product,  isolated  by  distillation  at  reduced  pressure,  had  a  boiling  point 
corresponding  to  that  reported  in  the  literature  for  j»jthyl^-broaocrobonate. 

In  the  first  attempt  at  quaternization,  the  reaction  Mixture  was  heated 
in  an  autoclave  at  about  ?0*C  for  2k  tours.  Extensive  polymerization  appeared 
to  occur,  and  the  low  yield  of  crystalline  material  which  was  isolated  did  not 
give  the  correct  elementary  analysis  for  l-trimethylaamoniun  methyl  crotonate 
bromide. 

The  experiment  was  repeated  with  a  modification  in  the  quaternization 
step.  Instead  of  heating  in  an  autoclave  at  ?0*C.,  the  reaction  mixture  was 
simply  rocked  in  an  autoclave  for  2  days  at  room  temperature .  The  yield  of 
crystalline  material  from  this  run  was  such  greater  than  in  the  first 
experiment,  and  the  amount  of  polymeric  tars  appeared  to  be  negligible.  The 
compound,  purified  by  precipitation  from  a  concentrated  methanol  solution 
with  acetone -ether,  melted  at  153*-6*C.  Elementary  analysis  for  C  and  K 
corresponded  to  that  of  u-trimethylammani'um  methyl  crotonate  bromide. 
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U.21  Preparation  of  g-Pyridlnium  Acetophenone  Qxiae  Chloride  (MEL-250)^ 
Reactions : 


c6yxs2ci  ♦  SBjCH-BCl 
0  A 


->  C6H^C-CH2C1  +  HC1 


HO 


(1) 


A  solution  of  a-chioroace tophenone  in  ethanol  was  combined  with  an 
aqueous  solution  of  hydroxy  lamine  hydrochloride  and  the  mixture  was  warmed 
until  all  solids  were  dissolved.  Upon  cooling  and  addition  of  more  water, 
the  oxime  precipitated  and  was  purified  by  recrystallization  from  carbon 
disulfide* 

Pyridine  was  added  to  a  cold  solution  of  chloroacetcphenone  oxime 
in  toluene*  Some  solid  product  precipitated  immediately,  and  heating  the 
reaction  mixture  caused  more  product  to  come  out  of  solution.  The  white 
solid  was  filtered  off  and  purified  by  dissolving  in  methanol  and 
precipitating  with  anhydrous  ethyl  ether*  Elementary  analysis  for  C,  H, 
and  Cl  corresponded  reasonably  well  with  the  calculated  values  for 
a-pyridinium  acetophenone  oxime  chloride. 
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li.22  Preparation  of  li -Dimethyl  Sulfonlum  Methyl  Butyrate  Iodide 


(MEU175)32*33 


Reactions : 


MeOH 

Ha  ♦  CH3  Si  - NaSCH3 

t!aaa3  *  arffl2CH2CH2c4  - •> 


CH3SCH2CH2CH 
♦  Ha  Br 


(1) 

(2) 


CH3SCH2CH2CK 


*0 

?K3CH3 


+  CH,I 


I© 


(3) 


Several  previous  attempts  to  prepare  ii -dimethyl  gulfonium  methyl 
butyrate  bromide  by  reacting  methyl  U -bromo butyrate  and  dimethyl  sulfide 
were  unsuccessful.  In  these  experiments,  the  only  product  isolated  appeared 
«o  be  trimethyl  sulfonium  bromide.  Therefore,  preparation  of  the  compound 
by  an  alternate  route  was  attempted. 

In  the  first  attempt  to  prepare  sodium  methyl  mercaptide,  sodium  and 
methyl  mercaptan  were  allowed  to  react  in  liquid  amonia.  The  product 
obtained  by  this  procedure  analyzed  only  12%  pure.  In  another  procedure, 
sodium  methyl  mercaptide  was  prepared  by  reacting  sodium  with  methyl 
mercaptan  in  methanol.  After  addition  of  toluene  to  the  reaction  mixture, 
the  resulting  sodium  methyl  mercaptide  was  filtered  and  dried.  Analysis  of 
the  salt  by  oxidation  with  1^  and  back  titration  with  Ha^SgC^  indicated  a 
purity  of  practically  100$. 


31 


V 


The  thioether,  U- (methyl  butyrate)  methyl  sulfide,  was  prepared  by 
refluxing  methyl  h-bromo butyrate  and  sodium  methyl  mercaptide  (100£  purity) 
in  methanol  for  7  hours#  After  evaporation  of  the  solvent, the  residue  was 
taken  up  with  water  and  extracted  with  ether.  The  ether  was  removed  and  the 
tfcioether  purified  by  vacuum  distillation  (B.P.  91"-92*/l2am). 

A  previous  attempt  using  the  12%  pure  sodium  methyl  mercaptide  gave  a 
poor  yield  of  impure  thioether  which  was  discarded. 

The  final  sulfoniua  salt  was  prepared  by  reacting  an  acetone  solution 
of  the  thioether  described  above  with  methyl  iodide  for  2-1/2  hours  at  room 
temperature .  Upon  addition  of  ether,  white  crystals  precipitated  and  were 
filtered  off.  Purification  was  effected  by  redissolving  the  compound  in 
acetone  and  precipitating  with  ether*  Elementary  analysis  for  C  and  H 
checked  the  calculated  values  for  U-di®ethyl  sulfonium  methyl  butyrate  iodide. 
U*23  Preparation  of  N-Benzoyl-l-Tyrosine-p-^itro anilide  (HRL-290) 

Reaction: 


>5 5  ~ 


CH.CH-C 

i 

NM 


NO, 


I 


CO 


Vs 
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p-Nitro aniline  was  reacted  with  gaseous  KC1  in  benzene  to  give  the 


corresponding  hydrochloride  which  subsequently  was  nixed  with  N-benzoyl-1- 
tyrosine  amide  and  heated  to  for  3/h  of  an  hour.  The  light  crown 

product  was  purified  by  repeated  precipitation  from  ethanol  with  water  and 
finally  with  n-hexane*  The  melting  point  (225*-6°)  corresponded  to  that 
reported  in  the  literature. 

Preparation  of  U«S±methyl  Sulfonium  Methyl  Crotonat-e  Iodide  (MKL-173) 
Reactions : 

RrCHgGH-CHCf^  +  haSCH3  - >  CI^SCHgCH-CH  (l) 


CH33CH2CH=CHGt^cE  +  CH^I 


ch3X^ch=ch 


CH* 


T© 


(2) 


U- (methyl  crotonate)  methyl  sulfide  was  prepared  by  refluxing  a 
znethanolic  solution  of  laethyl-li-bromocrotonate  and  sodium  methyl  mercaptide 
for  ?  hours.  After  evaporation  of  the  solvent,  the  residue  was  taken  up  with 
water  and  extracted  with  ether.  The  ether  was  removed  and  the  thioether 
purified  by  distillation  under  vacuum. 

The  sulfonium  iodide  was  prepared  by  reacting  the  thioether  described 
above  with  methyl  iodide  in  acetone  solution.  After  standing  for  16  hours 
at  room  temperature,  a  trace  of  crystalline  material  precipitated  (ra.p. 
21ii*-2l5*).  This  material  is  probably  trimethyl  sulfonium  iodide.  The  main 
yield  of  material  was  recovered  as  an  oil  after  removal  of  the  acetone 
solvent  under  reduced  pressure.  The  oil  failed  to  crystallize  in  spite  of 
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extensive  effort  and  employment  of  a  number  of  techniques.  The  solubility 


j 

I 


I 


properties  of  the  oil  (soluble  in  water,  EtOH,  MeOH,  CHCl^j  insoluble  in 
ether,  hexane,  CCl^,  and  benzene)  suggest  that  it  is  the  impure  sulfonium 
salt.  To  further  purify  the  substance,  it  was  fssolved  in  water,  extracted 
with  ether,  and  the  aqueous  layer  was  evaporat  under  vacuum  at  35  s.  The 
resulting  oil  was  dried  further  under  vacuum  over  ^2%*  ^le  elementary 
analysis  for  C  and  H  corresponded  to  the  calculated  values  for  h -dimethyl 
3ulfonium  crotonate  iodide. 

It  is  possible  that  the  oil  may  be  a  salt  mixture  of  the  cis  and  trsns 
crotonate,  which  would  account  for  a  depression  in  the  melting  point,  and 
might  explain  the  difficulty  in  obtaining  a  crystalline  salt. 

U.2*>  Preparation  of  2 -F Iu.orobenzaldo.xlne  (MEL-222  X 
Reactions 

CWO  CH-NOH 

+  HiNOH-na  h 

X 

X 

\ 

\ 

/ 

2-Floorobenzaldehybe  and  hydroxylamine  hydrochloride  were  reacted  in  ' 

V 

the  presence  of  sodium  carbonate  in  a  water-ethanol  mixture.  The  oxime  which'— 
precipitated  was  recrystallized  from  hexane.  The  melting  point  corresponded 
to  that  reported  for  2-fluorobenzaldoxime* 
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It. 26  Preparation  of  Pyrene- 3-Sulfonyl  Chloride  (MEL-121  )~^  ^ 
Reaction : 


After  several  unsuccessful  attempts  to  prepare  the  compound  by  the  above 
reaction,  a  technique  was  developed  which  yielded  the  pyrene-3-sulfonyl  chloride 
with  an  elementary  analysis  for  chlorine  corresponding  to  the  theoretical 
value.  The  sodium  salt  of  pyrene-3-sulfonic  acid  was  heated  3lowly  with  an 
equimolar  amount  of  PCl^  until  the  temperature  reached  15? °.  The  reaction 
mixture  was  held  at  this  temperature  for  15  hours,  then  cooled  and  treated 
with  ice  water.  The  yellow  solid  remaining  was  filtered  and  dried  under 
vacuum,  then  treated  again  with  ice  water,  filtered,  and  dried  under  vacuum. 

The  solid  was  dissolved  in  chloroform,  precipitated  with  hexane,  filtered, 
and  dried. 
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U.27  Preparation  of  a-Chloro -2 -Pyridine  A Id oxime  Methchloride  (MEL  221) 
Reactions! 


CH*NOH 

j© 


CH=NOH 

a® 
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Si  many  previous  attempts  to  prepare  the  above  compound,  2 -pyridine 
aldoxime  methiodide  was  reacted  directly  with  chlorine  under  a  variety  of 
conditions.  In  none  of  these  experiments  was  it  possible  to  isolate  the 
final  desired  product  of  satisfactory  purity. 

Finally,  a  two-atep  synthesis  as  shown  above  was  employed.  The  first 
preparation  using  this  approach  yielded  a  product  slightly  contaminated 
(ca.  $%)  with  NaCl.  By  slightly  modifying  the  work-up  procedure  in  a  sub¬ 
sequent  preparation,  we  obtained  the  pure  a-chloro-2 -pyridine  aldoxime 
methchloride  •  Hie  infrared  spectrum  of  the  pure  compound  and  that  of  the 
product  slightly  contaminated  with  NaCl  were  identical,  indicating  that 
NaGl  in  the  latter  was  the  only  significant  impurity. 

2 -pyridine  aldoxime  methiodide  was  converted  to  the  corresponding 
methchloride  by  reacting  it  with  dry  HC1  in  methanol.^"  The  2-pyridine 
ftTdrnrimf!  methchloride  was  isolated  by  precipitation  with  a  50-50  mixture  of 
ether  and  acetone. 

To  the  2-pyridine  aldoxime  methchloride  in  methanol  at  0*C  was  added 
simultaneously  a  solution  of  Clg  in  methanol  and  a  solution  of  sodium 
methoxide  in  methanol.  The  reaction  mixture  was  allowed  to  stand  over  night 
at  room  temperature ,  and  the  NaCl  which  formed  was  filtered  off.  Elementary 
analysis  of  the  product  recovered  from  the  filtrate  corresponded  with  the 
calculated  values  for  a-chloro -2-pyridine  aldoxime  methchloride. 
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ii.28  Preparation  of  Glycylphenylalanine  -p-  Nitroanili.de  (MEL-350)^*  ^ 
Reactions: 


CHL‘CONH  -  ch-cooh 

\ 

NH  + 

I 

CO 

OCHJCfeHs 


CHiCfeHS 
C-W^ONH  CHC=0 

Ah 


I 

NH 


cc> 


(1) 


M0X 
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In  one  reference  it  is  claimed  that  the  above  compound  was  prepared 
by  a  method  analogous  to  the  preparation  of  lysine-p-nitroanilide  which  was 
described  elsewhere  The  yield  was  stated  to  be  i$,  but  no  details  were 
given  for  the  preparation  nor  do  the  authors  give  any  analysis,  melting 
point,  or  other  physical  constants.  We  followed  the  method  analogous  to 
the  preparation  of  lysine-p-nitroanalide  and  isolated  a  product  which  proved 
to  be  extremely  hygroscopic.  Strictly  anhydrous  solvents  are  required  for 
recrystallization. 
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In  a  second  batch  the  yield  was  remarkably  increased  (to  96%),  Since 
the  corapoind  is  go  hygroscopic  that  even  standing  in  open  air  for  less  than 
a  minute  gives  an  oil*  Strictly  anhydrous  conditions  in  ail  operations  . e 
required ;  otherwise,  the  yield  decreases  remarkedly  (h%  according  to  the 
literature  cited}* 
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5.  STJJTHESIS  RESEARCH  IN  PROGRESS 

This  part  includes  incomplete  preparations  and  discussion  of  parts  of 
the  raultistap  syntheses.  It  also  includes  discussion  of  synthesis  of 
starting  materials  for  compounds  not  delivered  and  discussion  of  unsuccessful 
preparations. 

5.1  He  thy 1- 5-Amino  Pyridine  (MgL-lil)7iB<? 

Reactions* 


H  f-  Hj 


K 


HCt 


c»{ 


N- 


COOH 

.1 tap 


cooet 

Hid,® 


COCZJt 

...tiMH 


COi^H^ 

naj2SL 


2-Methyl-f>  ethylpyridine  was  selectively  oxidized  with  aqueous 
potassium  permanganate  and  isolated  as  the  copper  complex.  The  oxidation 
and  work-up  of  the  6-methyl  nicotinic  acid  was  a  slow,  tedious  step 
requiring  concentration  of  the  product  from  large  volumes  of  water.  The 
copper  complex  was  dissolved  in  hydrochloric  acid  and  freed  from  copper 
by  treating  with  H^S  and  the  6-methyl-nictotinic  acid  hydrochloride 


isolated 


Esterification  of  6-raethyl-nicotinic  acid  with  ethyl  alcohol  in  the 


presence  of  yielded  ethyl  6-methyl  nlcotinate  which  was  isolated 

by  vacuum  distillation. 

The  ester  was  converted  to  6-methyl  nico tinaaide  by  stirring  over¬ 
night  with  ammonium  hydroxide,  filtering,  and  drying. 

Treatment  of  the  aside  with  sodium  hydrochlorite  (Chlorox)  in  the 
presence  of  K0H  yielded  by  Hoffmann  degradation  the  desired  2-r»thyl-5 
amino  pyridine. 

The  melting  point  of  the  final  product,  as  well  as  the  melting  or 
boiling  points  of  all  the  intermediates  isolated,  corresponded  to  those 
reported  in  the  literature, 

A  somewhat  more  convenient  route  to  6-methyl  nicotinic  acid  was 
checked  out  in  one  run.  This  involved  selective  oxidation  of  2-me thy 1-5- 
ethyl  pyridine  with  concentrated  HNO^  in  the  presence  of  a  catalytic  amount 
of  ammonium  vanadate.  The  yield  was  about  the  same  as  with  the  permanganate, 
but  the  work-up  was  a  little  more  convenient, 

5,2  Attempted  Preparation  of  a  -Brcmobenzaldoxlme  (MEL-211) 

Proposed  reaction  route t 

-  N-QH  ♦  Br2  - >  C  -  NOH  +  H  Br 

Br 

Bromine  was  added  to  a  cold  (5° -10°C)  solution  of  bencaldoxirae  in 
chloroform  solution.  Although  some  reaction  occurred,  the  products 
isolated  after  evaporation  of  solvent  and  recrystalliaation  from  a  variety 
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of  solvents  appeared  to  be  mixtures  (as  judged  by  wide  melting  point 
ranges).  Failure  to  obtain  the  desired  product  was  probably  due  to  b nomin¬ 
ation  of  the  ring  in  one  or  more  positions  as  significant  side  reactions, 
or  perhaps  the  only  reactions,  under  the  conditions  employed. 

A  second  proposed  reaction  route  is  as  follows* 


A  solution  of  benzaldaxime  in  chloroform  was  added  to  a  chloroform 
suspension  of  N-bromcsuccinimide,  Upon  heating  and  stirring,  a  reaction 
took  place  and  ail  solids  went  into  solution.  On  cooling,  succinimide 
separated  out.  The  succinimide  was  filtered  and  the  filtrate  was  concen¬ 
trated  until  a  product  separated  on  cooling.  This  product,  which  was 
originally  thought  to  be  the  or  -bromobensaldaxiae,  proved  to  be  slightly 
impure  succinimide, 

Benzaldcocime  (12,1  g)  was  dissolved  in  150  ml  of  dry  CHCl^,  Sodium 
raethoxide  (55  g)  was  added,  and  the  mixture  was  placed  in  a  quartz  flask 
fitted  with  a  stirrer  and  dropping  funnel.  With  stirring  and  ultraviolet 
radiation  (using  a  sunlamp)  16.0  g  of  bromine  in  100  ml  of  CHCl^  was 
added  within  20  minutes.  The  reaction  mixture  was  filtered  to  reroovu 
the  sodium  bromide  and  the  mother  liquor  evaporated  under  vacuum.  The 


residual  oil  crystallized.  It  was  dissolved  in  15  ml  of  CHCl^  and 
precipitated  again  with  CCl^  to  give  yellow-orange  crystals  which  were 
extremely  sensitive  to  moisture.  The  yield  was  7.5  g. 

In  a  similar  experiment  using  triethanolamine  as  the  HBr  acceptor, 
the  yield  was  much  lower,  i.e.,  3*0  g. 

In  another  experiment  using  the  same  amour4-  s  of  starting  material  as 
described  above  but  with  the  difference  of  cooling  the  mixture  to  -30°C 
during  the  reaction,  the  yield  was  almost  the  same  as  described  in  the 
first  experiment. 

Because  of  solubility  problems,  CCl^  appeared  to  be  the  better  solvent. 
The  reaction  was  carried  out  with  the  same  amounts  as  described  above  with 
the  following  differences:  (1)  the  reaction  mixture  was  cooled  to  -30°C 
and  (2)  the  solvent  was  CCl^.  The  bromine  solution  and  a  suspension  of 
MeOHa  in  100  ml  of  CCl^  were  added  simultaneously  at  the  same  rate  from 
two  separate  dropping  funnels.  Sodium  bromide  and  the  reaction  product 
precipitated  during  the  reaction.  The  precipitate  was  filtered,  was 
extracted  with  CHCl^,  and  was  precipitated  with  CCl^  to  give  8,0  g  of 
yellow-orange  crystals  (m.p,,  9iu0°  to  9k*5°C. ) 

The  compound  isolated  in  the  last  experiment  was  extremely  sensitive 
U;  water  and  even  to  moist  air. 

In  attempting  to  characterize  the  yellow-orange  crystals  (m.p.,  9ii.0° 
to  9ti. 5°C)  isolated  in  the  last  experiment,  0.560  g  was  reacted  with 
water  and  titrated  with  0.1  N  NaOH.  It  required  36.7  ml  of  NaOH  to 
neutralize  (to  the  phenolphthalein  endpoint)  the  free  acid.  This 
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corresponds  to  two  very  labile  Br  a tons  in  the  molecule*  If  one  Br  is  on 
the  benzene  ring,  it  would  not  be  expected  to  hydrolyze  so  easily* 
Therefore,  it  i3  concluded  that  the  two  Br  atoms  are  in  the  side  chain* 

In  the  present  state  of  our  limited  study,  we  can  only  vaguely  speculate 
as  to  the  structure  of  the  compound  which  might  be  one  of  the  following* 


The  insolubility  of  the  compound  in  CCl^  suggests  that  structure  (I) 


is  more  likely. 

Elemental 

analysis: 

C^H^Br^NO 

Calculated 

Found 

C 

29.2 

29.31,  30.01 

H 

2.5 

2.9  ,  2,?6 

Br 

57.0 

58,19 

Water  hydrolyzed  the  compound  rapidly,  and  the  resulting  solution 
indicated  the  presence  of  active  bromine  (starch-iodide  paper  turns  blue). 
The  white  crystals  which  can  be  precipitated  after  hydrolysis,  upon  purifi¬ 
cation,  had  a  melting  point  of  127°  and  a  molecular  weight  of  137* 


Furoxanes  are  usually  by-products  in  the  halogenation  of  aldoximesj  but 
in  this  case  the  molecular  weight  shows  that  the  product  is  not 


diphenylfurcxane  (III),  which  also  has  a  "id  1  ting  point-  close  to  that  of 

trans  t :nzaldoxin»  . 


Micro analysis,  molecular  weight,  and  melting  point  show  that  the 
compound  isolated  after  hydrolysis  is  trans  benzaldoxime,  and  the  original 
starting  material  was  cis  benzaldoximes 


Analysis:  C,R,NO 

Calc. 

Found 

C  69. St 

C  69. 61pt 

H  5,8 

H  6,68 

N  11.58 

N  11.21 

Br  0.0 

Molecular  weights  Calc:  121,  found:  ^37 


Further  examination  of  the  brominated  product  by  NMR  and  UV  spectro¬ 


scopy  is  planned.  It  is  expected  that  such  studies  will  give  an  answer 
as  to  whether  the  compound  is  a  charge  transfer  complex,  an  adduct  of  8r ^ 
with  bensaldoxime,  a  salt  such  as  a  hydrobromide,  or  a  covalent  compound 
with  one  bromide  on  the  a  -carbon  and  the  second  brordne  bound  to  the  nitrogen 
or  oxygen. 

5*3  Preparation  of  Pyridine-2-Aldoxine 
Proposed  reaction  route; 


u  A*wONO 

- — o 

CHZK  i. 


N 


H  O' 


C- 

11 

N 


H 


The  purpose  of  thi3  experiment  was  to  check  out  the  above  procedure 
which  was  recently  reported  in  the  literature.^  If  successful,  it  was 
planned  to  make  use  of  the  method  for  making  oximes  with  certain  substi¬ 
tuted  2-picolines  as  starting  materials. 

After  preparing  potassium  amide  from  metallic  potassium  and  liquid 
ammonia,  2-picoline  was  added  followed  by  amyl  nitrite.  After  stirring 
for  1-1/2  hours,  dry  ammonium  chloride  was  added,  and  the  excess  ammonia 
was  allowed  to  evaporate.  The  residue  was  extracted  with  ether.  After 
distillation  to  remove  ether,  the  unreacted  pit  >line  was  distilled  under 
reduced  pressure,  and  an  attempt  was  made  to  distill  the  product  from  the 
tarry  residue  at  1-ram  pressure,  A  trace  of  semicrystalline  material  which 


appeared  to  sublime  on  the  neck  of  the  apparatus  was  recovered,  but  no 
positive  identification  could  be  made. 

A  second  proposed  procedure  '.a  as  follows; 


2-plcolina  was  added  to  phenyllithium  prepared  from  metallic  lithium 
d  bromobenzene  in  ether.  The  lithio-picoline  was  added  to  an  ether 
ution  of  amylnitri.be,  and  the  reaction  mixture  was  chirred  at  room 
oeratu re  for  2  hours.  Aqueous  ammonium  chloride  was  added,  and  the 
•r  layer  separated.  The  aqueous  layer  was  extracted  several  times 
ether,  and  the  washings  were  combined  with  the  main  ether  layer, 
drying,  the  solution  was  distilled  to  remove  ether  and  other  low- 
sg  components.  Unreacted  2-pieoline  arid  an  unidentified  liquid  were 
d  by  distillation  under  reduced  pressure.  Attempts  to  recover  the 
i  product  by  distillation  of  thfe  tarry  residue  at  1  -ram  pressure 
successful.  There  was  some  evidence  that  the  product  might  be 
by  vacuum  sublimation,  and  a  small  amount  of  oily  solid  was 
in  this  manner,.  After  trituration  c, r  this  solid  with  etroleum 
•!  re  crystallization  from  oenzs-.na,  a  very  small  amount  of 
ne  material  with  a  melting  point  corresponding  to  that  reported 
erature  for  2~pyrldine  aldoxime  was  isolated. 


A  variation  was  attempted  using  (1)  a  large  excess  of  2-picoline  and 
any l  nitrite  with  respect  to  sodium  (sodium  in  liquid  ammonia  instead  of 
potassium  was  used  in  these  experiments)  and  (2)  (NH^^SO^  nstead  of 
NH^Cl.  It  was  not  possible  to  olate  any  of  the  desired  2-pyridine  aldoxime 

in  this  experiment. 

Through  improvement  in  th  technique  of  isolation,  substitution  of 

butyl  nitrite  for  amyl  nitrite,  and  variation  in  the  ratio  of  reactants, 

it  was  possible  to  obtain  a  respectable  yield  of  2-pyridine  aid oxime  via 

the  sodio-picoline  route.  The  successful  procedure,  similar  to  that 
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reported  by  S,  Forman,  fellows  in  details 


Sodamide  was  made  in  the  usual  manner  from  sodium  metal  (23  g,  lg 
atom)  and  liquid  NH^  (i*00  ml),  2-picoline  (139*6  g,  1,5  moles)  was  added 
dropwise  over  a  period  of  1  hour,  and  the  reaction  mixture  was  stirred 
for  2  hours.  Freshly  prepared  n-butyl  nitrite  ($1,5  g»  9*5  mole)  was 
added  dropwise  to  the  reaction  mixture  over  a  period  of  one-half  hour, 
and  the  mixture  was  allowed  to  stir  an  additional  20  minutes,  Hnre acted 
NaNHg  was  decomposed  by  adding  dry  (NH^J^SO^, 


The  NH^  was  allowed  to  escape  at  room  temperature  while  replacing  it 
with  250  ml  ether.  After  all  ox  the  NK^  had  escaped,  a  thick,  yellow 
slurry  remained.  Saturated  aqueous  (NH^J^SO^  was  added  until  all  solids 
dissolved.  The  layers  were  separated,  and  the  ether  layer  was  washed  with 
the  saturated  solution.  The  aqueous  phase  and  washings  were 

combined  and  extracted  with  ether.  The  combined  ether  extracts  were  dried 
over  MgSO^,  then  distilled  to  remove  ether.  Excess  picoline  and  other 
volatixe  components  were  removed  by  vacuum  distillation  up  to  a  pot 
temperature-  of  60°C.  Finally,  there  remained  a  dark  yellow  solid  which 
was  recrystallized  from  benzene  three  times  to  yield  a  slightly  yellow 
product  having  a  m.p,  of  113.5°  to  llli.5°C  (literature  m.p.  for  2-pyridine 
aldoxime  is  115°C)*  Further  purification  to  obtain  a  white  product  was 
effected  by  vacuum  .sublimation  at  about  1  mm  and  70°G.  The  m.p.  was 
115°  to  116°C.  The  yield  was  2iul  g  or  3 9.6$,  based  on  butyl  nitrite, 

tempted  Prepar  ation  of  &-DimethylaminQ-Pyridtne-2--Aldoxlrne  (MEL-1U9) 


At 


This  same  procedure  (as  described  under  5,3)  was  used  in  this  preparation. 


but  the  desired  compound  could  not  be  isolated.  After  removal  of  excess 

6-dimethylamino  2-picoline,  a  deep  reddish-brown  oil  remained,  A  solid 

consisting  of  a  trace  of  yellow  crystals  mixed  with  a  brown,  gummy  material 

was  precipitated  from  the  reddish-brown  oil.  Attempts  to  purify  this  material 

by  recrystallization  and  by  sublimation  were  not  successful,  and  only  a 

trace  of  gummy  yellow  solid  was  isolated, 

5,5  2 -Amino  3-H.N  Dimethyl amino  Fluorenone-9  (MEL  300)^ 

Reactions'* 


A  direct  preparation  of  the  2-ammo  3— N,  N  dimethyl  fluorenone— 9  by 
reaction  of  2-amino  3-bromc  fluorenone-9  with  dimethyl amine  proved  to  be 
difficult.  This  reaction,  carried  out  by  heating  the  reactants  in  an  auto¬ 
clave  at  100°  for  2  hours,  gave  a  mixture  consisting  mostly  of  starting 
material  and  small  amounts  of  unidentified  products.  It  was  decided, 
therefore,  to  investigate  the  longer  synthesis  route  shown  above, 
especially  since  some  of  the  reactions  have  been  described  in  the  literature 
for  making  very  similar  Fuorene  derivatives. 

2-Nitro-3~bromofluorenons-9  was  prepared  in  good  yield  by  oxidation  of 
the  corresponding  amino  compound  with  38$  peracetic  acid. 

2-Nitro-3~N,  N  dimethylamino  fluorenone-9  was  synthesized  by  reacting 
the  broao  derivative  above  with  excess  d ime thyi amine  in  an  autoclave  at 
70°  for  2-1/2  days.  A  mixture  of  benzene  and  ethanol  was  used  as  a  solvent. 
Shiny,  gold-brown  crystals  melting  at  233  -1°  precipitated  from  the  reaction 
mixture.  The  compound  was  almost  completely  insoluble  in  ethanol,  methanol, 
ethyl  acetate,  ether  hexane,  dioxane,  and  THF,  It  was  slightly  soluble 
ir  acetic  acid,  acetone,  dimethylformamide,  and  N-raethyl  pyrrolidone. 

Several  attempts  were  made  to  convert  2-nit ro-3  N,  N  dimethyl  amino 
fluorenone-9  to  the  2-amino  compound  by  catalytic  hydrogenation  with  Pt 
black.  This  appears  to  be  difficult  because  of  the  low  solubility  of  the 
nitro  compound.  With  ethanol  as  a  solvent,  no  hydrogenation  was  observed. 
With  glacial  acetic  acid  as  a  solvent,  the  product  proved  to  be  mostly 
starting  material.  Using  dimethylformamide  as  a  solvent,  slow  hydrogen 
uptake  was  observed.  After  evaporation  of  the  solvent  under  vacuum,  a 
dark-red  solid  crystallized  which  after  washing  with  water  was  dissolved 
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in  acetone  and  p.  ecipltated  with  hexane  to  give  a  purple  solid  melting  at 
133°-135°.  Elementary  analysis  of  this  product  corresponded  to  the 
theoretical  values  for  2-amino  3-N,  N  dimethyl  fluorenone-9* 

Detailed  experimental  procedures  are  given  in  the  appendix. 

5,6  6-N,  N  Dimethylamlno-7 -Methyl  Carbamyl  Phenanthridlne  (HEL  263) 
Reactions! 


N(CH^)a 


It  is  known  that  aromatic  ketones  can  he  specifically  reduced  with 
NaBH^  (at  room  temperature)  to  the  corresponding  alcohol  without  reducing 
a  nitro  group  attached  to  the  aromatic  ring. 
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Several  attempts  ware  made  to  reduce  the  nltro  ketone  with  NaBH^, 
However,  it  appeared  that  the  nitro  ketone  was  too  insoluble  at  room 
temperature  (solvents:  methanol  and  isopropanol).  The  only  product 
isolated  at  room  temperature  was  starting  material.  At  elevated  temp¬ 
eratures  reduction  of  the  nitro  group  as  well  as  the  ketone  occurred.  It 
was  desirable  to  avoid  reduction  of  the  nitro  group  since  the  subsequent 
rearrangement  to  the  phenanthridine  gives  much  poorer  yields  with  the 
amino  compounds.  Therefore,  reduction  of  the  ketone  by  the  alternate 
method  of  Maerwein-Ponndcrf  with  aluminum  isopropoxide  was  attempted.  This 
proved  to  be  a  rather  clean  reaction  and  gave  the  alcohol  in  good  yield. 
Unreacted  starting  material  could  be  easily  recovered  at  the  end  of  the 
reaction  by  filtration. 

In  different  experiments  we  increased  the  reaction  time  from  l/2  hour 
to  2-1/2  hours.  The  conversion  increased  from  i to  69%.  The  overall 
yield  in  each  experiment  was  95%  since  unreacted  material  was  recovered. 

The  rearrangement  of  this  particular  alcohol  (reaction  (2))  is  not 

described  in  the  literature.  However,  the  rearrangement  of  similar 

39 

compounds,  e.g.,  2-nitro-9-flucrenol  to  7-nitrophenanthridine,  and 
2-amino-3-nitro-9-fluorenone  to  6-nit^o-7-aminophenanth^idine,i^,^  has  been 
reported.  In  the  former  reaction  it  was  reported  that  only  a  small 
amount  of  2-nitrophe nan thri dine  was  obtained.  Rearrangements  with  groups 
other  than  the  nitro  in  the  ring  were  lass  specific  and  mixtures  of  the 
2-  and  ?-substituted  phenanthridine 3  were  obtained.  By  analogy,  we  have 
assumed  that  the  product  we  obtained  by  this  rearrangement  (reaction 
(2))  has  the  amino  group  in  the  7-positior. 


/ 


The  reaction  was  carried  out  in  a  suspension  of  NaN^  and  H^SSO^ 

in  CHCly  The  fluorenol  was  added  as  a  fine  powder.  The  work-up  procedure 

39 

was  the  same  as  described  in  the  literature  cited.  The  elementary 
analysis  of  the  purified  product  checked  with  the  theoretical  values 
calculated  for  6-N,N- dimethyl ami no- 7  nitro  phenanthridine* 

Details  are  given  in  the  appendix. 

5,7  Attempt  to  Prepare  N-(3-(6~Dimethylamno)-Phenanthridyx}-Nl  (Dimethyl) 
Area.  (MEL-261j) 


The  starting  material,  6-N,N-dimethylamino-7  nitro  phenanthridine,  was 

prepared  by  a  series  of  reactions  described  under  subsection  5«6« 

A  number  of  attempts  were  made  to  reduce  the  nitro  group  to  the 

corresponding  amine.  The  amounts  used  for  the  rr  action  were  from  0.2  to  Q.5g. 

39 

First,  we  followed  a  preparation  from  the  literature^  where  7-nitro- 
phenanthridine  was  reduced  to  the  corresponding  amino  compound  by  using 
Fe-powder  in  0.05  normal  acetic  acid.  Since  the  yield  was  very  small,  we 
tried  several  other  methods,  such  as  catalytic  hydrogenation  on  Pt-char- 


53 


I 


coal  and  Pd-charco&i.  In  these  cases,  we  obtained  only  a  small  amount  of 
material  which  would  not  crystallize.  The  small  yield  might  be  due  to 
complex  formation  with  the  transition  metals.  From  the  structure  one 
might  expect  quite  a  strong  tendency  toward  complex  formation. 


Finally,  we  did  some  experiments  using  as  the  reducing  agent. 

One  mole  of  nitro  compound  and  3  mcles  of  Na^S^O^  were  refluxed  in  a 
mixture  of  HgO-EtOH.  After  evaporation  of  the  solvent,  the  residue  was 
extracted  with  GHCl^  to  give  an  orange  solid,  which  was  reacted  with 
dime thylcarb amyl-chloride  without  further  purification.  However,  some 
inorganic  residue  was  left  after  combustion;  therefore,  we  could  not  yet 
obtain  good  analysis. 

5,8  Attempted  Preparation  of  MEL  3U0 

Two  attempts  were  made  to  prepare  the  compound.  Equimolar  amounts  of 
glycolate  and  tropine  were  heated  to  110°C  with:  (i)  CH^ONa  and  (2)  Na 
(each  in  catalytic  amount.,)  for:  (1)  2-1/2  hours  and  (2)  20  hours.  To 
remove  the  methanol  formed  during  the  reaction,  the  system  was  maintained 
under  vacuum  (15  ram  Hg),  From  the  first  reaction,  a  hydrobrorcide  salt 
wa3  prepared  and  isolated.  However,  analysis  indicated  it  was  simply 
tropine  hydrobromide.  From  the  second  reaction  we  prepared  and  isolated 


a  fumarate  salt  which  again  proved  to  be  a  salt  of  tropine 


It  appears  that  either  the  MEL  31*0  does  not  form  the  salts  easily, 
so  that  only  the  tropine  salts  were  isolated,  or  the  transesterification 
did  not  take  place  under  the  reaction  conditions  investigated  thus  far. 
Another  conpetiti’/e  reaction  might  explain  why  we  are  experiencing 
difficulty  in  obtaining  the  product  in  good  yield,  i.e.,  the  OH  group  of 
the  glycolate  might  undergo  a  transesterification  with  itself  thus  causing 
a  self -polymerization. 


Direct  bromomethylation  of  benzene,  toluene,  etc,,  has  been  described 
in  the  literature.  We  tried  to  extend  this  method  to  cyclohexylbenzene, 
but  the  final  product  decomposed  during  vacuum  distillation.  To  isolate 
cyclchaxylbenzylbroraide ,  we  therefore  will  try  an  alternate  method  which 
avoids  distillation, .  Vfe  will  first  prepare  cyclohexylbenzychlorlds  (by 
chlororaethylation),  and  without  further  purification,  hydrolyze  with 
water  to  the  corresponding  benzylalcohol  which  can  be  distilled  without 
decomposition.  Refluxing  with  l.C$  HBr  should  give  cyclohexybenzylbromide, 
which  can  then  be  extracted  with  ether.  It  is  anticipated  that  the 
product  will  be  pure  enough  to  be  used  without  further  purification. 
Reaction  of  this  compound  with  tropyl  p~methylbenzoate  should  give  the 
desired  product, 

p-toluoylchloride  was  prepared  from  p-toluic  acid  by  refluxing  with 
excess  SOCl^  in  benzene  and  subsequent  fractional  distillation  under 
reduced  pressure,  Tropine  was  then  refluxed  with  a  slight  excess  of 
p-toluoylchloride  in  toluene  for  16  hours.  The  resulting  hydrochloride 
was  filtered  and  washed  with  ether;  and  it  gave  a  C,H  analysis  that 
checked  with  the  calculated  value. 


•  ■  '  r  '  . -  r>-  a  «*art:r.r  rial. 

:*  war-  a- .  *  *  v»-  ,  rel  a4  *v«»Iv  easy,  high-yield  method 

r  preparin'-  tr.ir  s'arti:.*  compound. 

Sulfonntion  ofa-picoline  and  subsequent  alkali  fusion  of  the 
2 -me thylpyridinc -5 -sulf onic  acid  seems  to  be  the  simplest  way  to  prepare 
5-hydroxy-2-methylpyridine *  We  prepared  the  sulfonic  acid  by  heating 
a-picoline  for  2h  hours  to  220°  in  fuming  sulfuric  acid.  Excess  fuming 
sulfuric  acid  was  distilled  undor  reduced  pressure,  and  the  tarry  residue 
was  extracted  with  H^O.  After  concentration  of  the  aqueous  solution,  the 
acid  was  precipitated  with  ethanol. 

2-Methylpyridine-5-sulfonic  acid  was  then  mixed  with  excess  NaOH 
and  heated  to  300°C  for  2-1/2  hours.  Neutralization  and  extraction 
with  ether  gave  2 -methyl -5 -hydroxy  pyridine. 
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APPENDIX 

EXPERIMENTAL  MIRK 


.i.n  which  the  subsection  or  paragraph  numbe 
correspond  to  the  numbered  discussions  in 
sections  J4  and  5  of  the  report.) 


v  •  ‘  in?  l  ' r  U? r  1  • ! f * 


A  mixture  of  J»00  ml  of  phosphorus  t.rlchlo:\i-ie  and  200  p  (2.0  mole)  cf 
cyclobutane carboxylic  acid  was  placed  in  a  1000-ml  fins*  fitted  with  a 
reflux  condenser  and  drying  tube,  and  the  mixture  was  refluxad  for  3  hours. 
After  removal  of  the  excess  phosphorus  trichloride  at  atmospheric  pressure, 
the  residue  was  distilled  throuph  ari  18-inch  vacuum  jacketed  Vigreux  column. 
There  was  obtained  189.7  g  (80/5  of  theoretical)  of  cyclobutanecarbonyl 
chloride,  b.p.  70°C/!?0mm. 

In  another  experiment,  the  volatile  reaction  products  Mere  distilled 
away  from  the  reactive  phosphorus  oxychloride  solids  and  the  yield  in  this 
case  was  only  6h»5%» 

Cyclobutyl  Phenyl  Ketone 

A  solution  of  189. 7g  (1.6  moles)  of  cyclobutanecarbonyl  chloride  in 
500  ml  of .anhydrous  benzene  was  added  dropvise  with  stirring  over  a  2-hour 
period  to  a  refluxing  mixture  of  266  g  (2.C  moles)  of  anhydrous  aluminum 
chloride  in  2100  ml  of  benzene.  After  the  addition  was  complete,  refluxing 
was  continued  for  an  additional  2-hour  period.  The  mixture  was  allowed  to 
stand  overnight,  then  poured  into  3  gallons  of  crushed  ice.  The  layers 
were  separated,  and  the  water  layer  was  saturated  \  ith  salt  before  triple 
extraction  with  benzene  (a  total  of  3  liters).  The  combined  benzene  solutions 
were  concentrated  at  atmospheric  pressure,  and  the  residue  distilled  through 

The  numbering  system  corresponds  to  the  discussion  in  the  subsections  of 
sections  l»  and  £,  The  IR-spectra  of  all  delivered  compounds  have  been  sent 
with  the  samples  and  will  not  be  included  here. 
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a*.  -cL^ri  rrestiur*..  fnere  was  collected  235  g  (92,5$) 
.  *  :tvl  •  he:.y3  ke*. -nr*  ‘oiling  at  110° /5mm,  n^**0  •  1.5U51. 

'•;.v lohuty i  -.1 -Phenyl  -2-Propyno-l-ol 

A  3-liter,  3-necked  flask,  fitted  with  a  gas  inlet  tube,  a  dry-ice 

cooled  condenser  attached  to  a  drvinR  tube,  and  a  mechanical  stirrer,  was 

charged  with  2000  ml  of  anhydrous  liquid  ammonia  and  1*2.2  g  (1.83  gram  atom) 

of  3cdium.  When  tho  sodium  was  dissolved,  acetylene  was  passed  in  until 

the  flue  metallic  color  disappeared,  then  for  an  additional  10  minutes.  The 

gas  inlet  tube  was  removed  and  replaced  with  a  dropping  .funnel  filled  with 

235  g  (1.1*7  moles)  of  cyclobutyl  phenyl  ketone  in  350  ml  of  anhydrous  ether. 

Tliis  was  added  over  a  period  of  2  hoursj  the  mixture  was  stirred  an 

additional  1*  hours,  and  the  ammonia  was  allowed  to  evaporate  overnight. 

The  ethereal  residue  was  poured  over  3  liters  of  crushed  ice  which  was  then 

acidified  with  dilute  hydrochloric  acid.  The  layers  were  separated,  the 

aqueous  phase  oxtracted  once  with  ether,  and  the  organic  phase  was  dried 

with  anhydrous  calcium  sulfate,  filterod,  and  concentrated.  Distillation 

of  the  residue  through  a  column  gave  228  g  (83.5$)  1-cyclobutyl  -1-  phenyl - 

o  25° 

2-propyn-  l-ol,  b.p.  100  /2mm,  n^  "1.51*60. 

Cyclobutylphenylglycolic  Acid 

In  one  experiment,  a  solution  of  335  g  (2.12  moles)  of  potassium 
permanganate  in  5.5  liters  of  warm  water  was  added  dropwise  to  a  vigorously 
stirred  mixture  of  11*0  g  (1.33  moles)  of  1-cyclobutyl  -l-phenyl-2-propyne- 
l-ol  and  600  ml  of  water.  Since  great  care  was  taken  to  keep  the  reaction 
mixture  at  0°  to  5°  during  the  addition,  a  total  of  8  hours  was  allowed  for 
this  step.  After  an  additional  2  hours  of  stirring,  the  excess  potassium 
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permanganate  was  removed  with  sodium  thiosulfate.  The  mixture  was  filtered 
through  a  pad  of  Celito  (a  very  slow  process),  the  manganese  dioxide  was 
washed  with  an  additional  1-liter  portion  of  water  made  mild?  oasic  with 
sodium  hydroxide.  After  one  washing  with  500  ml  of  ether,  tho  clear  aqueous 
phase  was  acidified  with  dilute  hydrochloric  acid  and  saturated  with  salt. 

The  white  solid  which  appeared  was  separated  by  filtration,  and  the  filtrate 
was  extracted  twice  with  ?50-ml  portions  of  other,  evaporation  of  the  ether 
gave  a  white  solid,  which  was  added  to  tbe  residue  in  the  filter  funnel. 

There  was  obtained  65  g  (?B$)  of  eyclobutylphenyl  glycolic  acid  as  a  white 
crystalline  solid,  m.p.  UiO°-lul°C. 

In  another  experiment,  stirring  at  room  temperature  after  addition  of 
the  potassium  permanganate  was  increased  to  15  hours.  Tho  yield  of  acid  was 
raised  slightly— to  near  U0$»  Wien  this  modification  was  applied  to  a  larger 
scale  experiment,  the  expected  yield  did  not  materialize — a  30$  yield 
was  the  result.  In  still  another  experiment,  an  attempt  was  made  to  increase 
the  homogeneity  of  the  reaction  mixture  by  dissolving  the  acetylenic  compound 
in  acotone  before  treatment  with  the  aqueous  pemanganate  solution.  A  yield 
of  30$  of  eyclobutylphenyl  glycolic  acid  was  the  result  of  this  modification. 

In  view  of  the  apparent  inefficiency  of  permanganate  oxidation  as  a  route 
to  the  glycolic  acid,  a  short  investigation  of  the  anodic  voltammetry  of 
1-cyclobutyl -l-phenyl-2-propyne-l-ol  was  carried  out  to  determine  the 
feasibility  of  An  electrochemical  oxidation  to  the  glycolic  acid.  Studies 
of  the  anodic  polarogranhy  of  the  acetylenic  derivative  in  mixed  water-methanol 
at  various  pH  showed  no  wave  for  the  compound.  It  is  apparent  that  electro¬ 
chemical  oxidation  of  this  material  would  require  extensive  study  to  be 
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useful  on  a  preparative  scale  as  a  route  to  the  substituted  glycolic  acid. 

It  is,  however,  entirely  reasonable  to  assume  that  an  alectroehomical  process 
ccji  he  applied  to  this  problem  in  view  of  the  reported  oxidation  of  acetylene 
to  potassium  formate  in  KOH  medium  at  a  platinum  electrode. 

Methyl  Cyclobutylphenylgycolate 

Cyclobutylphenyl  glycolic  acid,  36  g  (0,181|  moles)  was  dissolved  in 
ICO  ml  of  ether  and  added  to  an  ethereal  solution  of  0.3  moles  of  diazomethane 
prepared  frvm  U-nitroso-N-methyl-p-toluensulfonamide  ("Diazald",  Aldrich 
Chemical  Co.,  Inc.).  The  solution  was  allowed  to  stand  overnight,  the  excess 
diazomethane  destroyed  with  acetic  acid, and  the  ethereal  solution  extracted 
with  10$  solution  of  sodium  bicarbonate,  .he  residue  left  after  the  ethereal 
solution  was  dried  with  magnesium  sulfate,  filtered,  and  the  ether  evaporated 
off  was  recrystallized  from  benzene-petroleum  other  to  give  37.5  g  (92.5$) 
of  methyl  cyclobutyl  phenvlglycolate,  m.p.  5l°-53°.  Overall  yield  —  17$. 
h .2  Preparation  of  l-(2^xypyrrolidlno)-8-Pyrrolldion-Butyne-2  (Mel-150) 

Preparation  A:  l-Propargyl-2-Pyrrolidinone 

2-pyrrolidinone,  30  grams  (0.352  moles),  was  dissolved  in  100  ml  oi  dry 
toluene  and  added  dropwise  with  stirring  to  a  solution  of  18  g  (O.h  moles) 
of  sodium  hydride-mineral  oil  mixture  in  200  ml  dry  toluene.  The  reaction 
mixture  was  refluxed  for  2  hours  and  cooled.  Propargyl  bromide,  1*8  g  (O.i* 
moles)  in  100  ml  of  dry  toluene  was  added  with  stirring  over  a  period  of 
2  hours;  the  reaction  mixture  was  heated  for  a  further  2-hour  period  and 
allowed  to  stir  overnight  at  room  temperature.  After  filtration  through 
Celite  and  evaporation  of  excess  toluene,  a  dark  oil  was  obtained.  This  was 
placed  on  an  alumina  column  and  eluted  with  a  ltl  heptane-ether  mixture. 
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The  resulting  solution  was  concentrated  under  vacuum  to  give  12  g  ($7%)  of 
a  light  yellow  oil.  This  material  darkens  on  standing,  and  when  heated  in 
air  tends  to  polymerize  to  a  black  solid  mass. 

l-(2-0xypyrrolidino)-lj-Pyrrolidino-3utyne~2 

A  mixture  of  9,6  g  (0.08  moles)  of  the  oil  obtained  above,  7*6  ml 
(0.088  moles)  pyrrolidine  and  2,88  g  (0.096  moles)  paraformaldehyde  in  25 
ml  dioxane  was  heated  i:t  reflvx  for  16  hou-s.  The  dark  reaction  mixture 
was  cooled  and  poured  into  300  ml  of  water.  After  acidification  with 
hydrochloric  acid  and  thorough  extraction  with  ether  to  remove  unchanged 
pyrrolidine,  the  water  solution  was  made  basic  again  with  sodium  hydroxide. 

The  organic  material  was  extracted  four  times  with  chloroform  (a  total  of 
300  ml),  and  the  chloroform  solution  was  dried  over  CaSO^,  filtered,  and 
concentrated  under  reduced  pr  v  jure.  The.o  Remained  Ik  ml  of  a  dark-yollow 
oil  which  was  placed  in  a  modified  Claisen  apparatus  ana  distilled  at  1-mm 
pressure.  Two  fractions  were  collected*  a  3-ml  fraction  at  165°-175°  and 
a  2-mi  fraction  at  190°-225°.  The  main  portion  of  the  material  remained 
behind  in  the  form  of  a  tarry  material  which  solidified  to  a  hard  black 
mass  on  cooling. 

Infrared  analysis  of  both  volatile  fractions  showed  certain  differences 
in  structure,  though  both  exhibited  strong  carbonyl  absorption  at  1685  em~\ 

A  picrolonata  salt,  melting  at  158°-160°  after  recrystallization  from  acetone, 
was  prepared  from  the  first  fraction. 

It  appears  that  the  low  yield  results  from  isomerization  and  polymerization 
processes  arising  in  the  distillation  steps.  Such  behavior  is  common  in 
acetylene  derivatives  and  can  be  minimized  by  avoiding  high  temperatures. 
Chromatographic  purification  is  probably  applicable  in  this  preparation. 
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Preparation  B;  To  6 U.S  g  of  pyrrolidine  in  215  ml  of  toluene,  a  solution 
of  jB,7  g  of  55#  Nail  (mineral  oil  suspension)  in  U30  ml  of  toluene  was  added 
dropwiye.  The  mixture  was  refluxed  for  2  hours  and  then  cooled*  Propargyl 
bromide  (103  g)  was  addod  over  a  period  of  1  hour  and  refluxed  for  1.5  hours. 
Tho  filtered  red-brown  solution  was  evaporated  under  reduced  pressure, 
placed  on  an  A^O^  c°lumn»  and  eluted  with  hexane  and  hexane-ether  (1:1). 

The  eluate  was  evaporated  under  reduced  pressure  to  give  a  2-phase  oilj  the 
lower,  reddish  liquid  was  separated  (80.2g)  from  the  top,  colorless  oil 
(16. h  g  mineral  oil).  Upon  refrigeration,  0.3  g  of  slightly  yellow  crystals 
precipitated  (m.p.,  185°“6°C).  A  mixture  of  80.2  g  of  the  red  liquid,  63.5 
g  pyrrolidine,  2li.0  g  of  paraformaldehyde,  and  150  ml  of  dioxane  was  refluxed 
for  20  hours  under  an  argon  atmosphere.  The  liquid  was  then  poured  into 
1200  ml  of  distilled  H^O,  acidified  with  HC1  to  pH  3.5,  and  extracted  U  times 
each  with  250  ml  ether.  The  aqueous  solution  was  brought  to  pH  10  and 
extracted  with  HCCl^,  The  chloroform  was  evaporated  under  reduced  pressure, 
the  residual  oil  was  degassed  under  oil  pump  vacuum,  and  then  distilled  with 
a  molecular  still.  The  wall  temperature  was  l60°,  and  the  pressure  was 
100  to  500  microns.  The  yield  was  36.0  g  of  an  orange  oil.  The  ciystals 
(m.p.,  180°-5°C)  were  analyzed  for  C,  H,  N.  Oxygen  was  calculated.  The 
analyses  fit  an  empirical  formula  C^H^NO. 

Analysis:  Calculated  for,  C^H^NO:  C— 68. W,  H--7.32 %t  N— 11.39$) 
found:  C--68.26,  H~ 7.52*  N— 11.3*. 

U.3  Preparation  of  Chloroacetylglycyl glycine  Ethyl  Ester  (Mel-131) 

A  mixture  of  glycyl  glycine  (10  g)  and  ethanol  (250  ml)  was  placed  in 
a  500-ml  round-bottom  flask  equipped  w^h  stirrer,  condenser,  thermometer. 
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and  g as  addition  tube.  The  mixture  was  stirred  while  gaseous  anhydrous 
hydrogen  chloride  was  passed  into  the  reaction  mixture.  The  gas  addition 
was  continued  until  the  ethanol  solution  gave  a  positive  acid  test  with  pH 
indicstin^  paper.  The  reaction  mixture  was  then  heated  rapidly  to  reflux 
temperature  and  held  there  for  5  minutes.  Practically  all  of  the  solids 
went  into  solution  which  was  then  filtered  and  cooled  as  rapidly  as  possible 
to  “30  .  White  needles  crystallized  from  the  filtrate  and  were  removed  by 
filtration.  This  solid  product  was  placed  in  a  250-ml  beaker j  10  ml  of  water 
and  30  ml  of  chlorofoim  were  added  and  mixed  to  give  a  fine  slurry.  A  sodium 
hydroxide  solution  containing  3.2  of  sodium  hydroxide  in  8  ml  of  water  was 
added  with  cooling  and  stirring.  Potassium  carbonate  was  added  to  saturate 
the  water  layer.  The  organic  layer  was  separated  and  the  water  layer  washed 
three  times  with  30-ml  portions  of  chloroform.  The  chloroform  solution  was 
filtered  and  the  filtrate  concentrated  to  15  ml,  then  poured  into  250  ml  of 
petroleum  ether.  White  needles  (m.p.  87°-88°)  precipitated  and  were  filtered 
off.  This  product  was  redissolved  in  30  ml  of  chloroform ^  and  added  drop- 
wise  to  a  solution  of  chloro  acetyl  chloride  (7.5  ml)  in  30  ml  of  chloroform 
at  0°,  After  the  addition  a  white  solid  began  to  precipitate.  After  standing 
for  1  hour,  the  mixture  was  poured  into  500  ml  of  petroleum  ether.  The 
solid ^  formed  was  filtered  off  and  recrystallized  from  acetone;  1.5  g  of 
white  needles  (m.p.  I5l°-l52°)  were  recovered. 

Notes: 

(a)  The  glycyl  glycine  r  ,hyl  ester  decomposes  on  standing  and  must  be 
used  immediately. 

(b)  The  solid  was  found  to  be  a  mixture  of  the  desired  product  and 
glycyl  glycine  ethyl  ester  hydrochloride.  The  latter,  which  was  completely 
insoluble  in  acetone,  was  removed  by  filtering  the  hot  acetone  solution. 
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References: 


1.  Her.  *2872  (1901) 

2.  Ber.  36:2113  (1903) 

Characterization:  Cgf^^ClNgO^j  M.W.  236. 67 j  m.p.  151-152°.  (literature, 
m.p.  l53°-l5h0). 

U.h  Preparation  of  Chloroacetyl  Qlycyl  Glycine  Propyl  Ester  (Mel -132) 

Olycyl  glycine  (0.1  m)  was  placed  in  a  500-ml  round-bottom  flask 
equipped  with  stirrer,  thermometer,  condenser,  and  gas  addition  tube. 

Propanol  (250  ml)  was  added  and  the  mixture  was  stirred  while  passing  hydrogen 
chloride  gas  into  it.  The  gas  addition  continued  until  the  alcohol  gave  r 
strong  acid  indication  with  pH  indicating  paper.  The  mixture  was  then  heated 
to  reflux  and  held  at  that  temperature  until  all  went  into  solution.  The 
solution  was  then  filtered  and  the  filtrate  cooled  to  -30°  for  2  hours. 
Twenty-six  grams  of  white  needles  (m.p,  158°-159°)  were  recovered.  The  solid 
was  dissolved  in  30  ml  of  chloroform  and  10  ml  of  water,  and  8  ml  of  sodium 
hydroxide  solution  containing  O.U  g  of  sodium  hydroxide  per  ml.  Potassium 
carbonate  was  added  to  saturate  the  water,  and  the  chloroform  layer  was 
separated.  The  water  layer  was  washed  three  times  with  30-rnl  portions  of 
chloroform,  and  the  organic  layers  were  combined  and  concentrated  to  15  ml. 
This  was  then  poured  into  petroleum  ether  with  stirring,  and  the  resulting 
white  solid  filtered.  It  was  immediately  redissolved  in  chloroform  (hO  ml) 
ar  a  placed  in  a  100-ml,  three-neck,  round-bottom  flask  with  stirrer  and 
thermometer.  Chloroacetyl  chloride  (3  ml)  was  dissolved  in  15  ml  of 
chloroform  and  added  dropwise  while  maintaining  the  temperature  at  0°.  A 
precipitate  formed,  and  after  the  reaction  mixture  had  stood  for  1  hour,  it 
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was  filtered.  The  solid*  was  recrystaJlized  from  acetone  yielding  1,5  g 
of  white  powder  (ra.p,  127°~120°) . 

*Note* 

The  solid  formed  wa3  found  to  be  a  mixture  of  two  compounds.  One  was 
the  desired  product;  the  other  was  found  to  be  glycyl  glycine  propyl  ester 
hydrochloride,  which  was  insoluble  in  hot  acetone. 

Characterization* 

Analysis*  Calculated  for  C^R^^ClNjO^*  C— )j3.0$,  H — 6.1*1$,  Cl~ll*.l5^» 
N— 11.13^|  found*  C— 1*3.86$,  H — 6.31$,  N~ 11.01$,  Cl— 13.76*. 

1*.5  Preparation  of  Chloroacetyl  Glycyl  Glycine  Methyl  Ester  (Mel-130) 

Potassium  hydroxide  (5  g)  was  dissolved  in  fi  ml  of  water  and  placed  in 
a  100 -ml,  three-neck,  round-bottom  flask  equipped  with  thermometer  and 
distillation  head.  Ethanol  (25  ml)  was  added  and  the  mixture  heated  to  65°. 
N^nethyl-N-nitroso-p-toluenesulfonamide  (10.8  g)  was  dissolved  in  65  ml  of 
ether  and  added  dropwise,  keeping  the  pot  temperature  1*5°  to  65°.  The  ether 
distillate  and  the  diazomethane  produced  were  collected  in  traps  immersed  in 
an  ice  bath.  Ether  was  added  to  the  reaction  flask  until  the  distillate 
became  clear  white.  The  yellow  distillate  was  poured  into  a  250-ml 
Erlenmeyer  flask  containing  choroacetyl  glycyl  glycine  (5  g)  which  was 
stirred  during  the  addition.  The  stirring  was  continued  for  3  hours,  then 
the  ether  solution  was  filtered  to  recover  the  solid  product  which  was 
crystallized  from  acetone  to  obtain  3  g  of  white  needles  (m.p.  l55°-l56°). 

Analyst s  *  Calculated  for  CyH^^ClN^O^*  C~37.8$,  H— 1*.98$,  Cl  —15. 93$, 
N-12.59$J  found*  C— 38.2$,  H— 5.18$,  Cl-l5.87$,  N-12.31*. 
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Reference!  "Preparation  of  Diazomethane  from  'Diazald'",  Aldrich 
Chemical  Co.,  Inc.,  2369  North  25th  St.,  Milwaukee,  Wisconsin. 
h.6  Preparation  of  of-Chlorobenzaldoxime  (Mel  210) 

Benzaldoxime  (50  g)  was  dissolved  in  chloroform  (100  ml)  and  placed  in 
a  25-ml,  three-neck,  round-bottom  flask  equipped  with  a  magnetic  stirrer, 
Drierite  tube,  and  a  gas  addition  tube.*  Dry  chlorine  was  passed  into  the 
ice-cold  reaction  mixture  for  1  hour.  The  reaction  mixture  was  allowed  to 
come  to  room  temperature,  and  the  excess  gases  were  allowed  to  escape  upon 
the  completion  of  the  reaction  through  a  Drierite  tube  protecting  the  flask. 

The  solution  containing  the  product  was  evaporated  to  dryness  under  reduced 
pressure.  The  crude  product  that  remained  in  the  flask  was  then  recrystallized 
from  petroleum  ether  to  give  o-chlorobenzaldoxime  (9.6  g.j  1U.9/0  m.p,  U8°-U9° 
(lit.,  m.p.  U8°  or  52°). 

*Notest 

(1)  It  is  very  necessary  to  keep  the  reaction  mixture  between  5°-10°C 
during  the  addition  of  dry  chlorine. 

(2)  The  reaction  mixture  should  be  protected  by  a  Iklerite  tube  during 
the  reaction. 

Characterization:  The  melting  point  corresponded  to  that  given  in 
literature;  therefore,  no  elementary  analysis  is  given. 

Reference:  B.  Werner,  Ber.  27(2197)  (Beilstein  Organische  Chemie,  _9, 
316(129)). 

U.7  Preparation  of  1,3-Bia  (trlethylammonium)  Propane  Dibromide  (Mel-171) 

A  solution  of  10.1  g  (0.05  mole)  of  1,3-dibromopropane  (Calbiochem) , 

25  ml  of  redistilled  trlethylamine  and  10  ml  of  anhydrous  methanol  was 
refluxed  in  the  danc  for  72  hours.  The  reflux  condenser  was  topped  with  a 

I  drying  tube  filled  with  Ascarite  to  exclude  moisture  and  COg. 

I 

i 

i 
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The  crystalline  material  was  filtered  off,  washed  with  ether,  and 
recrystallized  twice  from  alcohol  and  ether  mixtures  to  give  6.1  g  (31$) 

°f  1,3-bis  (triethylammonium)  propane  dibromide,  a  white  crystalline 
material,  m.p.  2?2°-2h° ,  soluble  in  water,  ethanol,  and  acetone. 

Calculated  for  C15>  H36  Bi*2N2!  Br — 39«6^;  founds  Br— 39. 3#,  and  39. 8£. 

References  Barlow  and  Ing.  Nature,  161,  716  (19U8). 

U.8  Preparation  of  L-l-Tosylamido-2-Phenylethyl  Chloromethyl  Ketone  (TPCK) 

(Mel-180) 

1.  Preparation  of  N-Tosyl-L- Phenylalanines  Freshly  recrystallized 
p-toluenesulfonyl  chloride,  1U.2  (0.072  moles)  was  dissolved  in  75  nil  of 
ether  and  shaken  for  U  hours  at  5°  with  10  gram  (0.06  mole)  of  L-phenylalanine 
(Calbiochem)  in  25  ml  of  2  N  sodium  hydroxide.  The  ethereal  and  water  layers 
were  separated,  the  aqueous  phase  acidified  with  $0%  hydrochloric  acid, 

and  the  crystalline  product  isolated  by  filtration.  Recrystallization  from 
75^  ethanol  gave  10.2  grams  (85^)  of  N-tosyl -L-phenylalanine,  m.p.  158°-160°. 

2.  Preparation  of  N-Tosyl-L-Phenylalanyl  Chlorides  A  solution  of  16.2 
(0.05  moles)  N-tosyl-L-phenylalanine  and  12.5  g  of  phosphorus  pentachloride 
(from  a  freshly  opened  bottle)  in  200  ml  of  anhydrous  ether  was  stirred  at 
0°  for  30  minutes,  at  room  temperature  for  1  hour,  and  finally  allowed  to 
stand  at  0°  overnight.  Concentration  of  the  ethereal  solution  gave  a 
crystalline  product,  which  was  separated  by  filtration  and  washed  with  a 
little  ether,  then  with  ice  water.  After  drying  for  U  hours  in  a  vacuum 
desiccator,  7.85  (U6$)  of  the  acid  chloride  was  obtained.  It  melted  with 
decomposition  at  129° • 
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(0.023  moles)  was  suspended  in  100  ml  of  anhydrous  ether  and  treated  with 
0.07  moles  of  diazomethane  in  300— ml  anhydrous  ether.  The  di azomethane  was 
prepared  from  N-methyl-N-nitroso-p-toluenesulfonamide  (Aldrich  Chemical  Co. 
"Diazald") .  After  standing  overnight,  the  reaction  mixture  was  refluxed  for 
30  minutes.  In  one  experiment  the  diazomethyl  ketone  was  isolated  and  showed 
the  characteristic  peak  at  It . 68  p  in  the  infrared.  The  ethereal  solution  of 
the  diazometnyl  ketone  was  treated  with  hydrogen  chloride  by  bubbling  in  the 
dry  gas  for  3  hours.  After  evaporation  of  the  ether,  the  residue  was  ire- 
crystallized,  once  from  1-1  benzene-hexane  mixture  and  twice  from  95$  ethanol, 
to  give  h.5  g  (56$  yield)  of  N-tosyl-amido-2-phenylethyl  chloromethyl  ketone, 
a  white  crystalline  solid,  m.p*  1C2.5°-103°. 

References? 

1.  E.  Fischer  and  W.  Lipschitz,  Ber.  U0,  360  (1915) 

2. F.  A.  Popenoe  and  V,  D.  deVigneand,  J.  Am.  Chem.  Soc.  76,  6202  (195U)* 

3.  0.  Schoellmann  and  E.  Shaw,  Edochem.  2,  253  (1963) 

U.9  Preparation  of  Ii-Chlorobutyroyl  Chloride  (Mel-262)  t  This  compound  was 
commercially  available  from  Aldrich  Chemical  Company  (100  g). 

Physical  Constants?  B.P.^  66-67°  (lit.,  B.P.^  60-61°) 

n^  ■  1,14606  (lit,,  n^  -  I.I46I6 

Reference ?  Blicke,  Wright,  Zienty,  Am.  Soc.  63  (19Ul)  2l?89  (Beilsteln 
Organische  Chemle  E  III  2,  627). 

U.10  Preparation  of  3-Chlorobutyryl  Chloride  (Mel-283) 

Freshly  distilled  thionyl  chloride  (37.5  g)  was  placed  in  a  2$0-ml, 
three-necked,  round-bottom  flask  equipped  with  a  magnetic  stirrer,  dropping 
funnel,  thermometer,  and  water  condenser.  The  HC1  given  off  duzdng  the 


reaction  was  absorbed  in  a  water  trap  attached  the  condenser  through  a 
gas  outlet  tube.  While  stirring  and  gently  wanning  the  thionyl  chloride, 
3-chlorobutyric  acid  (22  g)  was  added  dropwise  during  the  course  of  30-U0 
minutes*  The  HC1  was  collected  in  the  trap  as  described  above,  and  the 
sulfur  dioxide  was  permitted  to  escape  jnto  the  hood.  When  all  of  the 
acid  had  been  introduced,  the  reactants  were  heatod  for  an  additional  1/2 
hour  on  a  water  bath.  The  crude  oily  product  remaining  in  the  flask  was 
purified  through  distillation  at  reduced  pressure  to  yield  pure  3-chlorobutyryl 
chloride  (10.3  g;  36.7*);  BP1?  U7-UR0  (lit.,  BP12  h0o-Ul°) ;  n2^  -  1.U500 

(lit.,  20.0$  -  i.h$09). 
n  D 

Characterization ;  The  filing  point  and  refractive  corresponded  to  that 
given  in  the  literature. 

References: 

1.  B.  Michael,  Ber  3U  U05l  (Beilstein  0rgani3che  Chemie  2,  278 ) - 

2.  Abderhalden,  Fleischmann,  Ferment f.  10,  203  (Beilstein  Organische 
Chemie  E  II  2,  253). 

3.  H.  Gilman  and  S.  A.  Harris,  ''Organic  Synthesis,"  Coll.  Vol.  I, 

2nd  Ed.  (19U7)  1U7. 

U.  A.  I.  Vogel,  A  Textbook  of  Practical  Organic  Chemistry  Including 
Qualitative  Organic  Analysis,  3rd  Ed.  (1956)  386-89. 

U.ll  Preparation  of  U-Bromobutyryl  Bromide  (Mel-281) 

Butyrolactone  (30  g)  and  phosphorus  tribromide  (73  g)  were  placed  in 
a  IOOhbI  pear-shaped  flask  and  heated  on  the  steam  bath  for  2  hours  under 
anhydrous  conditions.  The  reaction  was  completed  when  the  temperature  was 


75 


brought  up  to  180°  in  an  oil  bath.  The  crude, oily  product  was  distilled 
under  diminished  pressure ,  yielding  the  pure  [j—  bromobutyryl  bromide  (35.5  g, 
57.1$);  *B.P.£  70°-72°(lit. ,  B.P.^  90°-91°);  n17.5  *  1.53U6  (lit.,  not  given). 

Characterization: 

Elemental  Analysis:  Br„:  Calculated:  C — 20.9$,  H — 2.62$,  Br — 69.5$$ 

found:  C— 20.3$,  H— 2.70$,  Br— 66.8%.** 

Notes: 

#Compound  was  distilled  at  5-mm  Hg  instead  of  13-mm  Hg  since  some 
polymerization  of  unreacted  butyrolactone  appeared  to  occur  at  the  higher 
temperature  required  for  distillation  at  13-mm  Hg. 

♦♦Analytical  difficulties  in  obtaining  good  results  in  the  bromine 
analysis  were  due  to  the  rapid  hydrolysis  of  the  acid  halide. 

Reference t  Kuschinsky,  0.  Lange,  Scholtissek,  and  Turba,  Biochem.  Z. 

327,  31U-30  (1955). 

JU.12  Preparation  of  Isonitrosoacetone  (Mel-23l) 

Ethyl  acetoacetate  (200  g),  K0H  (100  g)f  and  HgO  (3750  ml)  were  placed 
in  a  h-iiter  beaker;  the  mixture  was  allowed  to  stand  for  18  hours.  To  this 
mixture  sodium  nitrite  (12U  g)  in  H^O  (hOO  ml)  was  added,  and  the  solution 
was  chilled  to  5°-60C  in  an  ice-salt  bath.  Twenty  percent  (by  weight) 

HgSO^  (860  g)  was  added  dropwise  during  the  course  of  1  hour.  After  15 
minutes,  the  solution  was  neutralized  with  30$  NaOH .  While  keeping  the 
solution  cold  5° -6°C)  the  sodium  salt  of  isonitrosoacetoacetate  was  acidified 
with  20$  H^SO^  to  pH  lu  The  solution  containing  the  final  product  was  allowed 
to  warm  to  room  temperature.  The  product  was  then  extracted  with  ether  and 
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dried  over  anhydrous  sodium  sulfate.  The  etheral  extract  was  filtered  from 
the  NagSO^  and  evaporated  to  dryness.  *Tho  crude  product  (105  g,  1*0%)  was 
roc  ryst  alii  zed  from  benzene  yielding  crystalline  plates  of  isonitrosoacetone 
(70.52  g,  SU.2%)  m.p.  66°-67°  (lit.,  m.p.  U5°  or  69°) . 

♦Note: 

It  is  necessary  to  store  the  final  product  in  a  dark  bottle  and  to  keep 

cold. 

Characterization:  The  melting  point  corresponded  to  that  given  ip  the 

literature. 

Reference:  V.  Meyer,  Zublin,  Ber.  11,  695;  Coresole,  Ber.  15,  1327; 
Charrier,  Oazz.  37  II,  U*5  (Beilstein  1,  763). 

1* .13  Preparation  of  or-Chloro-cr-Isonltrosoacetone  (Mel-230) 

A  calculated  amount  of  chlorine  (13.lt  g  plus  a  3.6  g  excess)  was 
dissolved  in  chloroform  (150  ml).*  A  solution  i*f  isonitrosoacetone  (15  g) 
in  chloroform  (50  ml)  was  placed  in  a  three-neck,  round-bottom  flask  equipped 
with  a  magnetic  stirrer,  thermometer,  and  dropping  funnel.  The  chlorine 
solution  was  placed  in  the  dropping  funnel  and  added  dropwise  to  the 
isonitroso  acetone  mixture.*  After  introducing  all  of  the  chlorine,  the 
reactants  were  allowed  to  stir  for  1  hour.  A  white  precipitate  was  forr.ed, 
which  dissolved  in  the  chloroform  when  allowed  to  warm  to  room  temperature. 
The  chloroform  solution  containing  the  final  product  was  evaporated  to 
dryness,  and  the  crude  product  (21  g)  was  recrystallized  twice  from  benzene 
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yielding  a  slightly  yellow  nowder,  o'-chloro-o'-isoni  trosoacetone  (3.7  R, 

17  M)  m.p.  10>’-109°  (lit.,  m.p.  107°  or  100°) . 

*Note: 

It  is  necessary  to  keen  the  temperuture  between  0°-10°C  during  the 
addition  of  the  chlorine  to  the  chloroform.  The  chloroform  solution  of 
chlorine  should  be  added  at  such  a  rate  that  the  temperature  of  the  reaction 
mixture,  does  not  exceed  10°C. 

Characterization;  The  melting  point  corresponded  to  that  given  in  the 
literature. 

Reference:  Claisen,  Manasse,  Ann.  27U,  98;  Ponzio,  Charrier,  Gazz. 

37  II,  68;  (Beilstein  III,  620). 

h'lU  Preparation  of  2-(cr-Chloro)  Pyridinealdoxlme  Hydrochloride  (Mel <-220) 

Twelve  and  2  tenths  grams  of  2-pyridinealdoxime  were  dissolved  in  170  ml 
of  CHCl^  (dried  with  MgSO^).  In  a  three-neck  flask  with  stirrer,  thermometer, 
and  dropping  funnel,  the  solution  was  cooled  down  to  -55°C,  then  a  solution 
of  f g  of  chlorine  in  100  ml  of  dry  CHCl^  was  added  dropwise  while  the 
r  Lon  mixture  was  stirred  vigorously.  After  addition  of  the  chlorine 

solution,  the  rear* ion  mixture  was  allowed  to  warm  up  to  room  temperature. 

The  white  powder  which  orecipitated  during  the  reaction  was  filtered  quickly 
and  dried  under  vacuum.  Yield — 18.5  g  (96%);  m.p.  (sealed  tube)  173-7°  decomp. 

Characterization: 

Elemental  Analysis:  C^  Cl^  0:  Calculated:  C— 37.3^,  H — 3.11/5, 

Cl— 36.8S,  N — lk, 5%;  found:  C — 37-756,  H — 3.1*735,  Cl— 3 6.9%,  N— Hull*. 


Preparation  of  U-Trimethylammonium  Methylbutvratq  Bromide  (hel-17lf) 
U-Bromobutyrlc  Acid:  Twenty  four  and  six  tenths  grans  of  U-bromo- 
butyro nitrile  were  refluxed  for  2-1/2  hours  with  67  g  of  1*8*  HBr.  Excess 
HBr  was  then  evaporated  off  under  vacuum.  The  precipitated  NH^Br  was 
filtered  and  washed  with  CCl^.  The  filtrate  was  extracted  five  times  Vi th 
50-ml  CCl^  each.  The  combined  CCl^  extracts  were  dried  and  evaporated 
under  vacuum,  "’he  product  crystallized  upon  cooling,  yielding  22.5  g  of 
li-bromobutyric  acid,  m.p,  32°C. 

h-Bromomethylbutyric  acid  was  treated  with  a  solution  of  CH^N^  in  ether 
until  the  yellow  color  remained  for  15  minutes.  Excess  CH^N^  was  destroyed 
with  a  few  drops  of  glacial  acetic  acid  until  color  was  only  slightly  yellow* 
The  ether  was  evaporated  under  reduced  pressure  to  give  a  water  white 
residual  liquid  (3U  ml)* 

U-Trimet.hylammonium  Methybutyrate  Bromide  t  Without  further  purification 
the  ester  was  placed  irto  a  250-ml  autoclave*  A  solution  of  30  ml  of  MeOH 
and  15  g  of  trimethylamine  (the  mixture  was  prepared  with  cooling)  was  added. 
The  mixture  was  heated  at  70°C  for  2h  hours.  MeOH  was  evaporated  under 
reduced  pressure}  the  white  solid  which  crystallized  was  recovered  with 
30  g  overall  yield,  75%  based  on  butyronitiile.  The  compound  was  further 
purified  by  dissolving  it  in  a  minimum  amount  of  MeOH  and  precipitating 
with  ether-acetone  (6:1).  The  white  crystals  were  washed  with  acetone  and 
dried.  The  compound  did  not  have  a  real  melting  point,  it  softened  at 
120  -5°. and  decomposed  without  giving  a  clear  melt  up  to  230°  because  of 
the  possible  formation  of  (CH^)^N-HBr  or  Nf^Br.  The  compound  dissolves  in 
HgO,  MeOH;  it  is  insoluble  in  ether  and  is  slightly  soluble  in  acetone* 
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Characterization t 


Elementary  Analysis  i  C0  Br  0g  N:  Calculated t  C— UO.OJt,  H — 7*5%, 

Br — 33.33j  found t  C— 1*0.0*,  H — 6,5%,  Br--  33.13. 

Discussion*  The  procedure  in  the  literature^^  was  not  very  complete  and 
no  yield  was  given  for  the  ester.  In  order  to  avoid  splitting  off  HBr  during 
esterification  with  BgSO^  as  a  catalyst,  we  used  CH^Ng,  Without  farther 
purification,  the  ester  was  used  for  the  quaternization.  As  a  solvent  for 
the  quaternization  reaction,  MeOH  was  used  instead  of  EtOH  to  prevent  possible 
transesterification.  The  melting  point  of  the  quaternary  salt  in  the 
literature ^  was  given  as  82°,  which  is  not  in  agreement  with  the  melting 
point  found  by  us  (120°-5°  decomp.).  This  fact  might  be  explained  as  follows. 

The  authors  of  the  literature  cited ^  used  ethanol  as  a  solvent  for 
the  quaternization  reaction.  It  is  therefore  easily  possible  that  a  base- 
catalyzed  transesterification  occurred  to  give  the  ethyl  instead  of  the 
methylester.  Or  it  is  a  mixture  of  both  which  would  probably  be  hard  to 
separate.  A  low  melting  point  would  be  explained  on  this  basis.  The  melting 
point,  82°  (in  the  literature),  seems  rather  low  for  a  quaternary  salt. 

The  authors^  have  for  characterization  of  the  compound  a  bromine 
analysis  which  corresponded  more  closely  to  the  ethylester  than  to  the 
methylester.  They  do  not  give  a  carbon  and  hydrogen  analysis  which  would 
show  the  difference. 

We  assume  that  either  the  melting  point  in  the  literature  is  not  correct 
or  they  obtained,  not  the  methyl,  but  the  ethylester. 

Reference*  (1)  G.  Aksnes  and  J.  E.  Prue,  J.  Cham.  Soc.  103,  1959. 
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^•16  Preparation  of  p-Ami nobenzyl  Cellulose  (Mol-320) 

Lr-eP.aration  of  p-Nltrobenzyl  Cellulose t  In  a  2-liter  flask  equipped 
with  mechanical  stirrer,  condenser,  and  thermometer,  was  placed  5>00  g  of 
powdered  cellulose  (obtained  from  "SOLKA-FIOK'!  by  washing  with  dilute  acid, 
dilute  alkali,  water,  and  then  drying)*  and  600  ml  of  205*  NaOH. 

One  hundred  grams  of  p-nitrobenzyl  chloride  was  added,  and  the  mixture 
stirred  vigorously  for  1-1/2  hours  while  heating  to  95°C. 

After  cooling,  the  mixture  was  diluted  with  3  liters  of  distilled  HgO 
and  then  neutralized  with  concentrated  HC1,  The  mixture  was  filtered  in  a 
basket  centrifuge,  washed  with  HgO,  EtOH,  and  acetone*  The  red-orange  solid 
was  treated  overnight  with  acetone  in  a  Soxhlet  extraction  apparatus.  Yield— 
5U  g  of  p-nitrobenzyl  cellulose. 

Fifty  four  grams  of  p-nitro  benzyl  cellulose  was  suspended  in  800  ml  of 
distilled  H^O  and  heated  to  80°C.  One  hundred  twelve  grams  of  Na^S^O^  in  500 
ml  of  H^O  were  added  dropwise  while  stirring.  After  addition  of  NagSgO^,  the 
reaction  mixture  was  heated  for  an  additional  2  hours  and  then  filtered.  The 
solid  obtained  was  washed  twice  with  distilled  1^0,  once  with  EtOH,  and  then 
dried.  Yield — 50.0  g  p-aminobenzyl  cellulose. 

Characterization i  Titration  with  a  NaNO^  solution  until  the  blue 
color  of  starch  iodide  remains  for  1/2  houri  0.5  milliequivalent/g. 

U.17  Preparation  of  5-Bromovaleryl  Bromide  (Mel-2810 

5“Bromo valeric  acidt  5-Bromovaleronitrile  (UU.5  g)  and  UO  g  of  i|8£ 

HBr  were  heated  under  reflux  with  stirring  for  2-1/2  hours.  After  cooling 
the  reaction  mixture,  the  precipitated  NH^Br  was  filtered  and  washed  thoroughly 


with  CCl^.  The  aqueous  layer  was  extracted  several  tines  with  CCl^,  and  all 
of  the  organic  extracts  and  washings  were  combined.  Most  of  the  CC]^  was 
evaporated  under  reduced  pressure,  and  the  crystalline  5 -bromovaleric  acid 
was  filtered  off  and  dried.  Yield— 12.5  g  (77%  of  theory)  m.p.  32-3U°C. 

5-Bromovaleryl  Chloride:  5-  Bromovaleric  acid  (12.5  g)  was  heated  at 
reflux  with  10  g  of  S0C1,,  for  hours.  The  reaction  mixture  was  distilled  at 
reduced  pressure  to  obtain  5-bromovaleryl  chloride.  Yield— 12. U  g  (89.8%  of 
theory) • 

^ -Bromovaleryl  Bromide:  5-Bromovaleryl  chloride  (12.U  g)  was  placed  in 
a  reactor  with  a  gas  inlet  tube  and  kept  cold  while  dry  HBr  was  bubbled  slowly 
into  the  reactor  for  a  period  of  3  hours.  The  reaction  mixture  was  distilled 
at  1-mm  pressure  and  10  g  of  a  fraction  boiling  at  75°-76°C  was  collected. 
Yield— 66.1$  of  theory. 

Characterization i 

Refractive  Index:  _2U°  ■  1.5200 

-  n  D 

Elementary  Analysis*:  0  Brgt  Calculated :  C— 2li.6£,  H--3.28J8 

Br— 65.6*j  found:  C— 25-7/8,  H — k»9%,  Br— 62.0*. 

Note:  Because  of  the  extreme  sensitivity  of  the  compound  to  moisture 
in  the  air,  it  was  difficult  to  obtain  a  very  accurate  analysis. 

References: 

1.  Chem.  Abstrs.,  U5,  i*6Ulic  (1951) 

2.  Standinger  and  Anthes.  Ber»,  U 6  II,  1U17  (1913). 

U.l8  Preparation  of  3-Bromopropionyl  Bromide  (Mel-285) 

3-Bromopropionyl  chloride  (20  g)  was  placed  in  a  reactor  equipped  with 
a  gas  inlet  tube.  Dry  HBr  was  bubbled  into  the  cooled  reaction  mixture  for 
3-1/2  hours.  The  reaction  mixture  was  distilled  at  20-mm  pressure,  and  a 
fraction  boiling  at  70°-8U°C  was  collected.  Yield— 9. U  g  (37*2%  of  theory). 
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Character! zation i 


Refractive  Index?  20°  ■  1.5281 

n  D 

Elemental  Analysis**  C3  \  0  Br2*  Calculated:  C-l6.7$,  F— 1.86$, 

Br  7U.3$j  foundt  C~ 17.1/*,  H~2.2$,  Br~72.7$. 

"Note: 

Because  of  the  extreme  sensitivity  of  the  compound  to  moisture  in  the 
air,  it  was  difficult  to  obtain  a  very  accurate  analysis. 

Reference >  Staudinger  and  Anthes,  Bar.,  II .  1U17,  (1913). 

U.19  Preparation  of  3-Bromobutyryl  Bromide  (Mel-280) 

3-Bromobutyryl  Chloride:  3-Bromobutyric  acid  (20  g)  was  heated  at 
reflux  with  SOCl^  (17.2  g)  for  2  hours.  The  reaction  mixture  was  distilled 
at  17-mm  pressure,  and  the  fraction  distilling  at  72°-82°C  was  collected. 
Yield— 13.8  g  (62.0$  of  theory). 

3- Bromobu ty ryl  Bromide:  Dry  HBr  was  bubbled  through  13.8  g  of  cooled 
3-bromobutyryl  chloride  for  a  period  of  3  hours.  The  reaction  mixture  was 
distilled  at  3  mm,  and  12.1  g  of  a  fraction  distilling  at  50°-60°C  was 
collected.  Yield— 71.6$  of  theory. 

Characterization! 

Refractive  Index:  _20°"  1.5089 

-  n  D 

Elementary  Analysis*:  C^  0  Br^:  Calculated:  C— 20.9$,  H— 2.62$, 
Br— 69.7$;  found:  C— 22.3$,  H—  3.0$,  Br— 67.U$. 

JjNote: 

Because  of  the  extreme  sensitivity  of  the  compound  to  moisture  in  the 


air,  it  was  difficult  to  obtain  a  very  accurate  analysis. 

Reference!  Staudinger  and  Anthes,  Ber.  U6  II,  1U17  (1913). 
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1*»20  Preparation  of  h-T rimethylammonlum  Methyl  Crotonate  Bromide  (Mel -172) 

U-Bromo-Methylcrotonate :  To  a  500-ml,  round-bottom  flask  equipped 
with  stirrer  and  reflux  condenser ,  was  added  a  carbon  tetrachloride  solution 
of  methyl  crotonate  (U0  g)  and  N-broraosuccinimiae  (36  g),  which  had  been 
purified  by  recrystallization  from  benzene.  The  reaction  mixture  was 
refluxed  for  12  hours  then  cooled  and  filtered.  The  CCl^  was  removed  at 
reduced  pressure  and  the  residual  oil  was  distilled  at  8  mm  Hg.  The  fraction 
boiling  at  77°-78°  was  U-bromo  methyl  crotonate.  (29  g,  81$  of  theory). 

U-T rimethylammonlum  Methyl  Crotonate:  U-Bromo  methyl  crotonate  (ll  g) 
in  15  ml  of  methanol  and  (CH^)^N  in  25  ml  of  methanol  were  rocked  in  autoclave 
at  room  temperature  for  2  days.  The  solvent  was  evaporated,  and  the  residual 
oil  was  diluted  with  20  ml  of  acetone  and  scratched.  Crystals  formed  and 
100  ml  of  ether  was  added;  the  brownish  crystals  were  filtered  off  and 
washed  with  120  ml  of  hot  acetone.  The  comnound,  after  drying,  weighed 
12.7  g  (87$  of  theory)  and  melted  from  151°  to  156°.  The  comnound  was 
purified  by  twice  dissolving  in  a  very  small  amount  of  methanol  and 
reprecipitating  with  acetone-ether,  (m.p.  153-6°). 

Elemental  Analysis?  Cg  NO^  Br:  Calculated:  C—  U0.2$,  H— 6.7$; 
found:  C— 39.7$,  H— ' 7.U$. 

Reference:  Vogel,  A  Textbook  of  Practical  Organic  Chemistry,  Longman 
Green  and  Co.,  London,  191:8,  p.  100U-5. 

L.21  Preparation  of  or-Pyrldlnlum  Acetophenoneoxime  Chloride  (Mel  250) 
o-Chloroacetophenoxime :  A  solution  of  cr-chloroacetophenone 
(6.16  g  -  0.0U  moles)  in  95$  ethanol  was  combined  with  an  aqueous  solution 
of  hydroxylamine  hydrochloride  (5.52  g  ■  0.08  moles).  More  ethanol  was 
added, and  the  solution  was  heated  slightly  to  dissolve  all  of  the  ketone. 

Upon  cooling  and  the  addition  of  more  water,  the  oxime  precipitated. 


This  product  was  recrystallized  twice  from  carbon  disulfide  resulting 
in  white  crystals  m.p.  R3°-5°  (Lit.  m.p.,  88.5°-89 °C) .  Yield— P.69  g  (h0% 
of  theory). 

Characterization: 

Elemental  Analysis:  Cg  Hg  N0C1:  Calculated:  C — 56.68?!,  H— h.76%, 

N— 8.26$,  Cl— 20.91*j  found:  C— 56.352,  H — 5.02/C,  N — 7,22%,  Cl— 20.20*. 

orPyridinium  Acetophenoneoxime  Chloride:  a'-Chloracetophenoxime 
(2.5  g  ■  0.15  moles)  was  dissolved  in  200  ml  toluene.  Pyridine  (3.16  g  =  0.01* 
moles)  was  added, and  a  white  solid  formed  immediately  at  room  temperature. 

After  refluxing  the  mixture  with  starting  for  approximately  3  hours,  more 
white  solid  formed.  This  was  filtered  off  and  purified  by  dissolving  in 
methanol  and  precipitating  with  anhydrous  ethyl  other.  The  white  crystalline 
solid  thus  obtained  melted  with  decomposition  starting  at  1R2°C.  Yield — 2.1i0  g 
{65%  of  theory). 

Characterization: 

Elemental  Analysis:  C^  ^  Calculated:  C— 62. 8$,  H— 5.22?!, 

N — 11,26%,  Cl—  Du26*j  found:  C— 63.05>,  H—  5.5P%,  N— 10.70?!,  Cl— 12.75!?. 

U * 22  Preparation  of  U-Dimethyl  Sulfonlum  Methyl  Butyrate  Halide  (Mel-175) 
U-Bromo-Butyrlc  Acid:  U-Butyrolactono  (86  g)  and  h?0  ml  of  U8%  HBr 
were  refluxed  for  2  hours.  The  HBr  solution  (130  ml)  was  distilled  off 
under  reduced  pressure,  aru  the  residual  liquid  was  extracted  with  CCl^ 

(once  with  100  ml  and  3  times  with  50  ml),  dried,  and  decolorized  with  a 
small  amount  of  charcoal.  The  filtered  solution  was  evaporated  to  give 
90  g  of  U-bromobutyric  acid  (m.p.,  32°C). 
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k-Bromo -Me  thybu  ty  rat e i  The  above  acid  (U5  g)  was  treated  with  a  solution 
of  until  the  yellow  color  remained.  After  standing  overnight,  the 

solvent  was  evaporated  to  give  U8  g  of  ester. 

Unsuccessful  Attempt i  Part  of  the  above  ester  (2U  g)  and  17  g  of  (CH^)gS 
in  UOO  ml  of  MeOH  were  placed  in  a  250-ml  autoclave  and  heated  at  70°C  for 
6U  hours.  After  cooling  to  room  temperature,  800  ml  of  ether  were  added. 

White  crystals  precipitated,  which  were  redissolved  in  MeOH  and  precipitated 
with  ether.  The  yield  was  19  g.  The  substance  was  recrystallized  once  more 
in  the  same  way.  There  was  no  real  melting  point,  but  the  substance  changed 
color  between  lkO°  and  160°C  and  seemed  to  disappear  between  170°  and  180°C 
while  droplets  condensed  on  the  wall  of  the  sealed  melting  point  tube.  The 
substance  was  very  soDubl®  jn  water  and  MeOH,  insoluble  in  Gther,  and  only 
slightly  soluble  in  acetone. 

The  elementary  analysis  corresponded,  not  to  the  calculated  values  for 
the  desired  compound,  but  very  closely  to  those  for  trimethyl  sulfonium 
bromide. 


Calculated  fort 

Calculated  fort 

Found 

[(ch3)2s- 

•ch2ch2oooch3  ] 

[(ch3)3s]®b® 

• 

C 

3U.6* 

23.0* 

23.73* 

H 

6.18 

5.7U 

5.78 

Br 

32. 9h 

5o.o 

h9.1 

Successful  Preparation? 

Sodium  methylmercaptldet  Sodium  (11.5  g)  was  reacted  with  continuous 
stirring  at  -60°  in  250  ml  of  methanol,  A  solution  of  30  ml  of  CH^SH  in 
30  ml  of  methanol,  cooled  to  -60°,  was  added  to  the  sodium  methoxide  solution 
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and  the  mixture  was  allowed  to  oome  to  room  temperature.  Methanol  was 

•  4 

removed  by  vacuum  evaporation  to  a  volume  of  120  ml.  Toluene  was  added 
and  the  removal  of  solvent  was  continued  under  vacuum  until  no  more  methanol 
remained.  The  NaSCH^  which  precipitated  from  the  reaction  mixture  was 
filtered  and  dried.  Analysis  of  the  sodium  methylmercaptide  by  treatment 
with  an  excess  of  standard  1^  and  by  back  titration  with  sodium  thiosulfate 
Indicated  a  purity  of  100.5%. 

U- (Methyl  Butyrate)  Methyl  Sulfide:  Me  thy 1-h - bromobutyr a  te  (10  g)  and 
CH^SNa  (U  g)  were  dissolved  in  100  ml  of  methanol  and  refluxed  for  7  hours. 
After  evaporation  of  the  solvent  in  a  rotary  evaporator  (bath  temperature 
35°) ,  the  residue  was  taken  up  in  water  and  extracted  with  ether.  The  ether 
extract  was  dried,  then  distilled  to  remove  solvent,  and  finally  vacuum 
distilled  to  recover  the  thioether  (B.P.  91°-92°/12mm) • 

U -Dimethyl  Sulfonlum  Methyl  Butyrate  Iodide:  U (methyl  butyrate)  methyl 
sulfide  (6.3  g)  and  methyl  iodide  (11.5  g)  were  mixed  with  35  ml  of  acetone 
and  allowed  to  stand  for  2-1/2  days.  TVo  hundred  ml  of  dry  ether  were  added 
and  the  white  crystals  which  precipitated  were  filtered  and  dried.  Yield— 
10.9  g  (89%  of  theory)  m.p.  6U°-66°. 

Characterization: 

Elementary  Analysis:  H^_  SO^  I:  Calculated :  C— 28.99%,  H — 5*28%; 

found}  C— 28.89,  H— 5.U9%. 

References: 

1.  M.  Protiva  and  M.  Borovicka,  Czech.  Pat.  90,  1*07,  C.A.  5U»  2ii935  h. 

2.  Ber.  83,  265  (1950). 
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h.23  Preparation  of  N-Benzoyl-l-Tyrosine-p-Nitroanillde  (Mel-290) 

p-Nitroani line-hydrochloride  was  prepared  by  dissolving  nitroaniline 
in  benzene  and  bubbling  in  dry  HC1  gas.  The  precipitate  was  filtered, 
washed  with  benzene  and  anhydrous  ether,  then  dried. 

One  gram  of  N-benzoyl -1-tyrosine  amide  and  0.62  g  of  p-nitro aniline 
hydrochloride  were  mixed  and  heated  in  a  snail  flask,  triturated  with  1^0, 
decanted,  and  the  remaining  solid  dissolved  in  EtOH.  Water  was  added  again 
and  the  yellow-brown  product  was  filtered  and  washed  with  1-1/2  liters  of 
distilled  H^O.  T’  e  remaining  material  was  dissolved  in  EtOH,  precipitated 
with  H^O,  dissolved  in  ether,  precipitated  with  hexane,  and  dried.  Yield— 
0.5  g,  m.p.  225  -28°  uncorrected.  Literature  m.p,  226  -228°C. 

Reference:  Anal.  Biochew,  2*  No.  5,  L31  (1962). 

U . 2h  Preparation  of  h-Dimethvl  Sulfonlum  Methyl  Crotonate  Iodide  (Mel-173) 
h-(Methyl  Corotonate)  Methyl  Sulfide:  Methyl  h-bromo  crotonate  (15.1  g) 
and  sodium  methylmercaptide  (6.5  g)  were  refluxed  in  100  ml  of  methanol  for 
7  hours.  The  methanol  was  removed  in  a  rotary  evaporator  (bath  temperature, 
35°)  and  the  residue  was  taken  up  with  water.  The  mixture  was  extracted 
with  ether,  the  ether  extract  was  dried,  and  the  solvent  evaporated.  The 
residue  was  distilled  under  vacuum  and  the  fraction  distilling  over  at 
77°-10?°/ll  mm  was  collected. 

h~Dlmethyl  Sulfonlum  Methyl  Crotonate  Iodide  (Mel -173)  *  U- (methyl 
crotonate  methyl  sulfide  (3.9  g)  and  methyl  iodide  (7  g)  in  15  ml  of  acetone 
were  mixed  and  allowed  to  stand  at  room  temperature  for  2-1/2  days.  A 
trace  (0.26  g)  of  yellow  crystals  precipitated  out  m.p.  21h°-2l50 •  This 
compound  is  probably  trimethyl  sulfonlum  iodide.  The  solvent  was  removed 
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by  evaporation  under  vacuum  and  the  oily  residue  was  treated  with  ether.  No 
crystallization  occurred  even  on  cooling  to  dry-ice  temperature.  Water  was 
added,  and  the  aqueous  layer  was  separated  from  the  ether  portion.  The  oil 
was  vegy  soluble  in  water  and  was  soluble  also  in  EtOH,  MeOH,  acetone,  CHCl^j 
it  was  insoluble  in  ether,  hexane,  CCl^  and  benzene.  The  water  solution  was 
evaporated  in  a  rotary  evaporator  (bath  temperature,  35°),  and  the  residual 
oil  was  dried  further  in  a  vacuum  desiccator  over  P^O^.  The  oil  weighing 
3.5  g  failed  to  crystallize,  but  was  submitted  for  elemental  analysis. 

Characterization  t 

Elemental  Analysis:  S0,>  Is  Calculated:  C — 29.25S,  H— h,$%; 

found:  C — 29,6%,  H — 5,0%, 

U.25  Preparation  of  2-Fluorobenzaldoxime  (Mel-222) 

2-Fluorobenzaldehyde  (13*9  g)  and  hydrojqrlamine  hydrochloride  (6.9  g) 
were  mixed  with  170  ml  of  water  and  25  ml  of  ethanol.  Then,  Na^OO^  (7.3  g) 
was  added,  and  the  reaction  mixture  was  stirred  at  room  temperature  for  7  hours. 
The  organic  layer  was  separated,  and  upon  addition  of  water  and  scratching  the 
oxime  crystallized  and  was  filtered  off.  After  drying  under  vacuum,  12.0  g 
(P6.3£  of  theory)  was  recovered.  The  compound  was  recrystallized  from  hexane 
to  obtain  white  crystals,  (m.p.  60°-62°;  lit.,  m.p.  62.6°). 

Characterl zat ion :  The  melting  point  corresponded  to  that  rerxirted  in 
the  literature. 

Reference:  Beil stein  VII.  First  Supplement,  p.  132. 
h.26  Preparation  of  Pyrene  Sulfonyl  Chloride  (Mel-121) 

Pyrene  sulfonic  acid  (0.005  mole,  1.U7  g)  and  phosphorus  pentachlorlde 
(0.C05  mole,  l.lli  g)  were  mixed  and  placed  in  a  100-cc,  round-bottom  flask 
equipped  with  condenser  and  drying  tube. 
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The  mixture  was  heated  to  155°C,  using  an  oil  bath,  and  maintained  at 
3-55  C  for  15  hours.  The  reaction  mixture  was  then  cooled  under  and  added 
to  100  cc  of  ice-water  mixture.  The  mixture  was  then  filtered,  and  a  yellow- 
solid  was  isolated,  which  was  immediately  dried  under  vacuum. 

The  dried  yellow  solid  was  dissolved  in  chloroform  and  precipitated  by 
addition  of  n-hexane  and  scratching;  no  share  m.p. — decomposes  above  120°, 
Characterization: 

Elemental  Analysis:  S0^  Cl:  Calculated:  Cl— 12,15?;  found: 

Cl— 11.8*. 

h .27  Preparation  of  or  Chloro-2-pyridlnealdoxime  methchlori.de  (Mel-221) 

2-pyridine  Aldoxime  Methchloride:  Methanol  (150  ml)  containing  8.1 
grams  of  dry  HC1  was  added  dropwise  to  7.95  g  of  2-pyridine  aldoxime 
methiodide  and  150  ml  of  methanol  in  a  500-ml,  round-bottom  flask.  When 
the  addition  was  completed,  the  mixture  was  concentrated  by  distillation 
to  a  volume  of  30  ml.  Upon  cooling,  a  solid  began  to  precipitate.  Precipi¬ 
tation  was  completed  by  the  addition  of  a  50-50  mixture  of  EtgO  and  acetone. 
The  solid  was  filtered  and  dried — m.p.  233°  to  235°C  (open  block). 

o>  Chloro-2-Pyridnealdoxima  Methchloride  (Sample  A) :  2-Pyrldineal doxime 
methchloride  (2.3  g)  and  100  ml  of  MeOH  were  placed  in  a  250-ml  flask  equipped 
with  a  mechanical  stirrer,  two  addition  funnels,  and  an  ice-water  bath.  To 
this  mixture  (cooled  to  0°C)  was  added  simultaneously  while  stirring,  a 
solution  of  sodium  methoxide  (prepared  by  reacting  0.31  g  Na  metal  with  30  ml 
of  MeOH)  and  30  ml  of  MeOH  saturated  with  Cl^.  After  the  additions  were 
comnleted,  the  reaction  mixture  was  allowed  to  warm  up  to  ambient  temperat  ire 
and  maintained  at  this  temperature  for  3  hours.  Additional  Cl^  was  then 
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passed  through  the  mixture  until  a  pronounced  yellow  color  was  obtained,  and 
the  reaction  mixture  was  allowed  to  sit  over  night  at  room  temperature.  The 
reaction  mixture  was  then  filtered  from  NaCl,  and  the  filtrate  evaporated 
to  dryness.  The  solid  obtained  was  redissolved  in  a  minimum  amount  of  hot 
MeOH,  filtered,  and  thon  cooled.  Very  fine  crystals  began  to  precipitate. 
Precipitation  was  completed  by  the  addition  of  Et^O.  A  second  recrystallization 
from  EtOH  did  not  lower  the  melting  point.  Decomposed  at  173°“180°C 
(uncorrected) . 

Character! zatlon: 

Elemental  Analysis  (Sample  A) :  Calculated:  C — U0.7f>$,  H — 3.88$, 

Cl— 3U.OO*;  found:  C— U0.97$,  H — U.10$,  Cl— 3U.15$. 

In  a  previous  experiment,  similar  reaction  conditions  were  used  with 
the  following  differences  in  work-up  production: 

1.  No  additional  Cl^  was  passed  through  the  reaction  mixture  after  it 
had  warmed  to  room  temperature, 

2.  The  reaction  mixture  was  not  allowed  to  stand  at  room  temperature 
over  night  to  allow  complete  precipitation  of  NaCl. 

3.  Methanol,  rather  than  ethanol,  was  used  as  a  solvent  for  the  second 
recrystallization. 

Under  the  conditions  used  for  the  previous  experiment,  a  product  con¬ 
taining  J>$  to  6$  NaCl  was  obtained.  This  appi  red  to  be  the  only  impurity 
since  its  infrared  spectrum  was  identical  to  the  pure  cr-chloro-2-pyrldineal- 
doxime  methchloride  described  above  (Sample  A).  Elementary  analysis  of  the 
slightly  impure  product  (Sample  B)  was  as  follows: 
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Calculated?  C— bO.?5$,  H— 3.88$,  Cl— 3li.0$;  found?  C — 3U.65C,  H — 3.856, 


Na~h.9$. 

J‘*2R  Preparation  of  Gly  yj -Phenylalanine  p-Nltroanllide  Hydrobromide  (Mel-291) 

One  >;ram  of  N-carbobenzoxyglycy} -phenylalanine,  0.386  g  of  p-nltroanll±ne, 
and  0.565  g  of  dicvclohexylcarbodimide  were  dissolved  In  80  ml  of  dry 
tetrahydrofurano  and  were  kept  at  35°  for  3  days.  The  reaction  mixture  was 
cooled  in  the  refrigerator  and  filtered  from  the  insoluble  N,N*  -dicyclohexyl 
urea.  The  solvent  was  evaporated  under  reduced  pressure,  and  the  residual 
oil  was  dissolved  without  further  purification  in  13  ml  of  3056  HBr  in  glacial 
acetic  acid.  After  1  hour,  the  solution  was  poured  into  100  ml  of  dry  ether. 

Droplets  of  oil  condensed  at  the  wall  of  the  flask  and  solidified.  The 
liquid  was  decanted  and  replaced  by  fresh  dry  ether  to  give  a  nice  yellow- 
brown  solid.  The  solid  was  washed  several  times  with  dry  ether,  filtered, 
and  immediately  dried  in  a  vacuum  desiccator*  Yield— 1.15  g  (96$). 

Characterization: 

Micro  analysis:  C^  N^  0^  Br:  Calculated:  C~U8.2$,  H~U.U9$J 
found:  C— 1*8.16$,  H— 6.63$. 

Reference: 

Analyt,  Biochem.  5,  360  (1963)  cf.  Rev.  Biochem.  and  Biophy.  95,  271 

(1961). 

Note: 

An  earlier  batch,  No.  281^-71,  with  0.7  g  carbobenzoxyglycylphenylalanine 
gave  less  yield.  Evidently  the  ethanol  used  for  recrystallization  was  not 
anhydrous  enough.  The  solid  is  darker  than  the  one  described  above j  however, 
it  gave  the  right  analysis: 

Calculated:  C — U8.2$,  H — U.U9$J  found:  C-U7.7$,  H—  5.7$. 
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5.5 

Several  small  batches  have  been  run.  Only  one  of  the  examples  will  be 
given  here. 

2-Nltro-3-Bromo  Fluorenone-9:  Thirty  five  g  of  2-ami no -3-bromo  fluorenone- 
9  were  refluxed  for  ,3  hours  in  130  ml  of  38$  peracetic  acid.  The  resulting 
solid  was  filtered,  washed  with  H^O  and  ethanol,  and  dried  to  give  25.0  g  of 
2-nit ro-3-bromo  fluorenone,-- •m.p.  250-3°— -(lit.  25li°). 

2-Nitro-3-Dimothylamlno  Fluorenone-9  :  Ninety  five  hundredths  gram  of 
2-nit ro-3-bromo  fluorenone-9  was  dispersed  in  50  ml  of  dimethylamine  in  20  ml 
of  ethanol,  then  mixed  and  heated  in  an  outoclave  to  70°C  for  2-1/2  days.  The 
autoclave  was  then  shaken  for  U  hours  at  room  temperature.  The  precipitated 
crystals  (with  a  metallic  gold-brown  color)  were  filtered  and  washed  with 
H^O  and  EtOH— m.p.  233-U°,  0.5  g.  After  evaporation  of  the  mother  liquid, 

0.1  g  more  material  was  obtained.  Solubility:  Almost  insoluble  in  EtOH, 

MeOH,  AcOEt,  EtgO,  hexane,  dioxane,  and  THFj  slightly  soluble  in  AcOH,  acetone, 
EMF  and  N-methylpyr roll done: 

C15I^L2N203>  Calculatedi  c — 67.2$,  H~l*.5$j  found:  C— 66.9$,  H--U.8$. 

2-Ami no-3-Dimethylamino-Fluorenone-9:  One  tenth  gram  of  2-nit ro-3- 


of  2-Amino-3-N,N  Dimethyl  Amino  Kluorenone-9  (Mol •  • 300j 


dimethyl amino-fluorenone-9  dissolved  in  80  ml  of  glacial  acetic  acid  was 
hydrogenated  at  room  temperature  (Pt-on  charcoal)  for  16  hours  without  applying 
pressure.  The  filtered  solution  was  evaporated  under  reduced  pressure.  The 
residue  dissolved  in  acetone,  and  a  solid  was  precipitated  by  addition  of  H^O. 
This  solid  was  dissolved  again  in  acetone  and  precipitated  with  hexane.  The 
purple  crystals  melted  at  133-5°  (0.05  g) s 

C15H1UN2° 1  Calculated  1  C — 75.6$,  H — 5.9$j  found :  C— 7U«5$»  H — 6.1$. 
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5.6  ?-Nitro-3-Dlmothylamino-Fluor8nol-9  (Mel-263) 

Five  and  three  tenths  grams  of  2-nitro-3-dimethylamino-fluorenone-9 
(described  under  subsection  5.5)  and  35  nil  of  a  Al-isopropoxide  solution 
^prepared  by  refluxing  9  g  of  A1  in  120  ml  of  isopropanol  (and  a  trace  of 
%sou  )]  wore  refluxed  in  5U  ml  of  benzene  for  2-l/U  hours*  The  hot  solution 
was  filtered  to  give  l.U  g  starting  material  back.  The  mother  liquor  was 
acidified  and  extracted  with  50  ml  of  benzene.  The  aqueous  acidic  solution 
was  made  basic  and  was  extracted  also  with  benzene*  The  combined  benzene 
extracts  were  dried  and  evaporated  to  give  3*65  g  of  an  ora/ige  solid-^m.p. 
ll#50°: 

Cl5IiLUN2°3I  Calc uljAed s  C— 66,7%,  H~ 5.2$$  found i  C— 6$,9%,  H—  $.2%» 

6-Diinethylamlno-7-Nitro-Phenanthridlne*  One  and  ninety  five  hundredths 
grams  NaN.,  suspended  in  30  ml  of  CHC1-  was  cooled  to  0  *  Under  stirring, 

7.8  ml  of  98*  H^SO^  (made  from  commercial  H^SO^  and  S0^)  was  added  dropwise. 
Stirring  was  continued  for  10  minutes.  The  ice  bath  was  then  replaced  by  a 
bath  of  25°.  Under  vigorous  stirring,  5.2  g  of  2-nitro-3-dimethylamino 
fluorenol-9  was  added  as  a  powder  in  small  portions.  Stirring  was  continued 
for  1-1/2  hours.  The  clear  solvent  was  decanted  from  the  sticky  product* 
Three  hundred  grams  of  ice  was  added  to  the  sticky  product,  and  after  the 
ice  was  melted,  the  solution  was  made  basic,  and  the  red  solid  fonned  was 
filtered  (U.9  g).  Nice  red  crystals  could  be  isolated  by  recrystallization 
from  a  little  hot  acetone.  (Four  tenths  gram  of  material  was  insoluble.) 

The  addition  of  BtgO  to  the  mother  liquid  gave  more  material.  The  total 
amount  of  recrystallized  material  was  3.95  grams* 

Analysis  of  C^H^N^Og*  Calculated*  C-67.5^,  H— U.8£,  N— 15.7$> 

0-12.  found*  C-66*,  B-- 5*3%,  N— I5.5*J  found  (Edgewood  Arsenal)* 

C— 66.6*,  5.051,  N— 15.W,  0— 12.1*. 

9k 


